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Description
[TECHNICAL FIELD]

[0001] The present invention relates to a protection
mechanism for a working vehicle such as a tractor, and
a working vehicle including the protection mechanism.

[BACKGROUND ART]

[0002] Conventionally, a working vehicle disclosed in
Patent document 1 is provided with, at a rear of a roof of
a cabin, a monitoring device which monitors a rear area.

[RELATED ART DOCUMENTS]
[PATENT DOCUMENTS]

[0003] [Patent document 1] Japanese Unexamined
Patent Application Publication No. 2019/031318

[DISCLOSURE OF THE INVENTION]
[PROBLEMS TO BE SOLVED BY THE INVENTION]

[0004] In Patent document 1, the monitoring device is
attached to an upper portion of the rear of the roof of the
canopy, and therefore the tractor has a large vehicle
height. Furthermore, in the case where a camera is at-
tached to the rear of the roof or to a lower surface of the
roof, an issue arises in that, if the camera and the roof
are to be located at the same vertical position, the entire
rear portion of the roof needs to be high in vertical position
or the rear portion of the roof needs to be large. In the
case where the camera is provided on a lower portion of
the rear of the roof, an issue arises in that there is a
restriction in opening and closing of a rear window glass
when the rear window glass is opened or closed. Fur-
thermore, since the camerais provided on the upper por-
tion of the rear of the roof of the canopy in Patent docu-
ment 1, when the tractor travels forward, a portion of rain-
water or the like flowing on the roof may hit the camera.
[0005] The present invention was made in order to
solve such issues of conventional techniques, and an
object thereof is to provide a working vehicle which
makes it possible to dispose an electric device on a roof
in a compactmanner. Another objectis to provide a work-
ing vehicle which makes it possible to eliminate or reduce
the likelihood that rainwater or the like flowing on the roof
will fall onto the electric device.

[MEANS OF SOLVING THE PROBLEMS]

[0006] A protection mechanism for a working vehicle
according to an aspect of the presentinvention compris-
es: aroof which is provided above an operator’'s seat and
which has a cutout extending along a top-bottom direc-
tion; and an electric device at least a part of which is
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located in the cutout.

[0007] The cutout has a dimension along a vehicle-
body-width direction, the dimension being uniform along
a front-to-rear direction or increasing in the front-to-rear
direction.

[0008] The cutouthas athicknessalongthe top-bottom
direction, the thickness decreasing in the front-to-rear
direction.

[0009] The roof has, in an upper surface thereof, a first
groove which is located on an opposite side of the cutout
from the electric device; and the first groove extends in
a direction away from the cutout.

[0010] The roof has, at the upper surface thereof, a
flow-stopping portion which extends between the first
groove and the cutout and which protrudes upward.
[0011] Theelectric device is spaced apart from the cut-
out with clearance therebetween. The electric device is
a monitoring device to monitor surroundings of a vehicle
body.

[0012] The monitoring deviceincludes: an obstacle de-
tector to detect an obstacle and/or a camera unit to cap-
ture an image of the surroundings of the vehicle body;
and atop cover which covers the obstacle detector and/or
the camera unit from an upper side, and an upper edge
of the top cover is at the same level as an uppermost
portion of the roof.

[0013] Thetopcoverincludes: afrontwall which covers
the obstacle detector and/or the camera unit from an up-
per front side; and a rear wall which covers the obstacle
detector and/or the camera unit from an upper rear side.
[0014] A working vehicle comprises: the protection
mechanism; a vehicle body; and a linkage unit to link a
working device to a rear of the vehicle body, wherein the
roof has the cutout in a rear portion of an upper surface
thereof, and the electric device is located at a rear of the
cutout.

[0015] A protection mechanism for a working vehicle
comprises: aroof provided above an operator’s seat; and
an electric device provided on a peripheral portion of the
roof, wherein the roof has a flow-stopping portion which
protrudes upward from an upper surface of the roof to
stop rainwater from flowing toward the electric device.
[0016] The roof has, in the upper surface thereof, a
first groove which is located on an opposite side of the
flow-stopping portion from the electric device; and the
first groove extends in a direction away from the electric
device.

[0017] The protection mechanism includes a plurality
of pillars which support the roof and which are spaced
apart from each other; the electric device is located be-
tween the plurality of pillars; the protection mechanism
includes a window part which is provided between the
plurality of pillars and which is configured to be opened
and closed; and the first groove extends in a direction
away from the electric device to a portion outward of a
side edge of the window part.

[0018] The protection mechanism includes a plurality
of pillars which support the roof and which are spaced
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apart from each other; and the first groove extends in
directions away from the electric device to a portion out-
ward of one of the plurality of pillars and to another portion
outward of another of the plurality of pillars.

[0019] The roof has, in the upper surface thereof, a
second groove which is located on an opposite side of
the first groove from the electric device; and the second
groove extends in a direction away from the electric de-
vice.

[0020] The first groove and a second groove differ in
depth from each other.

[0021] The first groove is deeper than the second
groove.

[0022] A dimension of the second groove along a ve-
hicle-body-width direction is greater than a dimension of
the first groove along the vehicle-body-width direction.
[0023] The electric device is a monitoring device to
monitor an area rearward of a vehicle body, the monitor-
ing device being provided at a rear of the roof; and the
roof has the flow-stopping portion and the first groove in
a rear portion thereof.

[0024] A working vehicle comprises: the protection
mechanism; a vehicle body; and a linkage unit to link a
working device to a rear of the vehicle body.

[EFFECTS OF THE INVENTION]

[0025] The above-described protection mechanism for
aworking vehicle makes it possible to dispose an electric
device on aroof in a compact manner. It is also possible
to eliminate or reduce the likelihood that rainwater or the
like will flow from an upper surface of a roof toward an
electric device.

[BRIEF DESCRIPTION OF THE DRAWINGS]
[0026]

FIG. 1 shows a part of a configuration of a working
vehicle and a control system block diagram.

FIG. 2 is a perspective view of a protection mecha-
nism as viewed from the rear left side.

FIG. 3 is a perspective view of a protection mecha-
nism frame as viewed from the rear right side.

FIG. 4 is a perspective view of the interior of the
protection mechanism as viewed from the left side.
FIG. 5Ais a cross-sectional view of a roof as viewed
from the left side.

FIG. 5B is a cross-sectional view of the roof as
viewed from the front.

FIG. 6 is a plan view of the roof.

FIG. 7A is an enlarged view of a cutout in the roof
as viewed from the rear.

FIG. 7B is a perspective view of the cutout in the roof
as viewed from the rear left side.

FIG. 8 is a perspective view of the roof as viewed
from the front right side.

FIG. 9 is a back view of an upper portion of the pro-
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tection mechanism.

FIG. 10 is a cross-sectional view showing relative
positions of a rear portion of the roof and a monitoring
device.

FIG. 11is a perspective view of the monitoring device
as viewed from the rear left side.

FIG. 12 is a perspective view showing how an ob-
stacle detector, a camera unit, and a top cover are
attached, as viewed from the rear right side.

FIG. 13 is aright side view showing how the obstacle
detector and the camera unit swing.

FIG. 14 is a perspective view showing how a con-
nection stay is attached, as viewed from below.
FIG. 15is a plan view of a monitoring device, a wire,
and a bridging part.

FIG. 16 is a left side view of the protection mecha-
nism.

FIG. 17 is a left side view of the roof, an intermediate
pillar, a support stay, a camera unit, a cable, and a
transmission line.

FIG. 18 is a perspective view showing how the sup-
port stay and a cover are attached.

FIG. 19is a perspective view of the support stay and
the camera unit as viewed from the front left side.
FIG. 20 is a perspective view showing how second
routing members are attached.

FIG. 21 is a back view showing how the camera unit
swings.

FIG. 22 is a bottom view showing routing of a cable
on a lower portion of the roof.

FIG. 23 is a perspective view showing how routing
stays and a filter are attached.

FIG. 24 is a perspective view of a first routing stay.
FIG. 25 is a cross-sectional view showing relative
positions of the first routing stay and the roof.

FIG. 26 is a perspective view of a second routing
stay.

FIG. 27 is a cross-sectional view showing relative
positions of the second routing stay and the roof.
FIG. 28 is a side view of a working vehicle.

FIG. 29 is a plan view of the working vehicle.

[MODE FOR CARRYING OUT THE INVENTION]

[0027] The following description discusses an embod-
iment of the present invention with reference to drawings.
[0028] FIG. 28 is a side view schematically illustrating
a general configuration of a working vehicle 1 according
to the present embodiment. FIG. 29 is a plan view sche-
matically illustrating the working vehicle 1. In the present
embodiment, a tractor is described as an example of the
working vehicle 1.

[0029] In the present embodiment, the description is
based on the assumption that a direction indicated by
arrow A1in FIGS. 28 and 29 (direction in which the work-
ing vehicle 1 travels forward) is a forward direction, a
direction indicated by arrow A2 in FIGS. 28 and 29 (di-
rection in which the working vehicle 1 travels rearward)
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is arearward direction, and a direction indicated by arrow
A3 in FIGS. 28 and 29 is "front-rear direction A3". Ac-
cordingly, the near side in FIG. 28 is left (direction indi-
cated by arrow B1 in FIG. 29), and the far side in FIG.
28 is right (direction indicated by arrow B2 in FIG. 29).
The description is also based on the assumption that a
horizontal direction perpendicular to the front-rear direc-
tion A3 is vehicle-body-width direction B3 (hereinafter
may be referred to as "vehicle-width direction", direction
indicated by arrow B3in FIG. 29) which is a width direction
ofthe working vehicle (tractor) 1. The description is based
on the assumption that a rightward direction or leftward
direction from the center of the working vehicle 1 in the
vehicle-width direction B3 is "outward widthwise direc-
tion". In other words, the "outward widthwise direction"
is a direction away from the widthwise center of the work-
ing vehicle 1 in the vehicle-width direction B3. The de-
scription is based on the assumption that the opposite
direction to the outward widthwise direction is "inward
widthwise direction". In other words, the "inward width-
wise direction" is a direction toward the widthwise center
of the working vehicle 1 in the vehicle-width direction B3.
The description is also based on the assumption that an
outward direction from the center of a roof 16 of a pro-
tection mechanism 9 of the working vehicle 1 in the front-
rear direction A3 and the vehicle-width direction B3 is
"horizontal outward direction". In other words, the "hori-
zontal outward direction" is a direction away horizontally
from the center of the roof 16 in the front-rear direction
A3 and the vehicle-width direction B3. The description is
also based on the assumption that the opposite direction
to the horizontal outward direction is "horizontal inward
direction". In other words, the "horizontal inward direc-
tion" is a direction horizontally toward the center of the
roof 16 in the front-rear direction A3 and the vehicle-width
direction B3.

[0030] As illustrated in FIG. 28, the working vehicle 1
includes a vehicle body 5, and the vehicle body 5 has a
prime mover 6, a transmission casing 7, and a linkage
unit 5a. The prime mover 6 is a diesel engine. The prime
mover 6 may be a gasoline engine or an electric motor,
and may be a hybrid prime mover including an engine
and an electric motor. The prime mover 6 is located in a
front portion of the working vehicle 1 and is covered by
a hood 8.

[0031] The transmission casing 7 is comprised of, for
example: a flywheel housing which houses a flywheel; a
clutch housing which houses a clutch configured to trans-
mit and stop transmitting power transmitted from the
prime mover 6 via the flywheel; a transmission case
which houses a transmission to change speed stages
regarding the power transmitted via the clutch; and/or
the like which are directly connected together.

[0032] The linkage unit 5a links a working device to the
rear of the vehicle body 5. The linkage unit5a is swingably
provided on the rear of the vehicle body 5, and can have
a working device (not illustrated) attached thereto and
detached therefrom. Linking a working device to the link-
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age unit 5a makes it possible for the vehicle body 5 to
tow the working device. The working device is, for exam-
ple, a cultivator for cultivation, a fertilizer applicator for
applying fertilizer, a pesticide applicator for applying pes-
ticide, a harvester for harvesting, a mower for mowing
grass or the like, a tedder for tedding grass or the like, a
rake for raking grass or the like, or a baler (roll baler) for
baling grass or the like.

[0033] As illustrated in FIGS. 28 and 29, the vehicle
body 5 is, for example, supported by a wheel-type
traveling device 4 including a plurality of wheels 2 and 3
such that the vehicle body 5 can travel. The plurality of
wheels 2 and 3 include: front wheels 2 (2L, 2R) on the
left and right sides of a front portion of the vehicle body
5; and rear wheels 3 (3L, 3R) on the left and right sides
of a rear portion of the vehicle body 5.

[0034] As illustrated in FIGS. 28 and 29, the working
vehicle 1 includes the protection mechanism 9 mounted
on the rear portion of the vehicle body 5. The protection
mechanism 9 is, for example, a cabin covering an oper-
ator’s seat 10 on which an operator is to be seated. The
protection mechanism 9 includes the roof 16 which forms
a ceiling part at the top thereof and which is provided
above the operator’s seat 10. Below the protection mech-
anism 9, there are entry/exit steps 17 on which the op-
erator stands when entering and exiting the protection
mechanism 9. The entry/exit steps 17 are provided below
each of entry/exit doors 14 on the right and left sides.
Note that the protection mechanism 9 may be a canopy
which covers the operator’s seat 10 from the upper side,
and a configuration thereof is not limited to a cabin. A
steering wheel 11 for operation of the front wheels 2 (2L,
2R) is provided in front of the operator’s seat 10.
[0035] The following description discusses a general
configuration of a travel system of the working vehicle 1
and a general configuration of a control system of the
working vehicle 1 with reference to FIG. 1.

[0036] As illustrated in FIG. 1, the working vehicle 1
includes a steering unit 18. The steering unit 18 is a unit
configured to perform: manual steering in which the ve-
hicle body 5 is steered by the operator’s operation; and
automatic steering in which the vehicle body 5 is steered
automatically withoutthe operator’s operation. The steer-
ing unit 18 includes: the steering wheel 11; and a rotation
shaft (steering axle) 19 which rotates as the steering
wheel 11 rotates. The steering unit 18 also includes an
assist mechanism (power steering mechanism) 20 to as-
sist steering performed using the steering wheel 11. Spe-
cifically, the assist mechanism 20 includes a hydraulic
pump 21; a control valve 22 supplied with hydraulic fluid
discharged from the hydraulic pump 21; and a steering
cylinder 23 which is caused to function by the control
valve 22. The control valve 22 is, forexample, a threeway
switching valve which achieves multi-position switching
by movement of a spool or the like, and switches positions
according to the direction in which the rotation shaft 19
is rotated by steering operation (direction of rotation). The
control valve 22 is also a solenoid valve which functions
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according to a control signal. The steering cylinder 23 is
connected to arms (knuckle arms) 24 which change the
orientation of the front wheels 2.

[0037] Once the operator has held the steering wheel
11 and operated it in one direction or the opposite direc-
tion, the position and the degree of opening of the control
valve 22 are changed to those corresponding to the di-
rection of rotation of the steering wheel 11, and a piston
rod of the steering cylinder 23 moves rightward or left-
ward according to the position and the degree of opening
of the control valve 22. This makes it possible to change
the steering direction of the front wheels 2. That is, the
vehicle body 5 is configured to change its traveling direc-
tion to the left or right by manual steering using the steer-
ing wheel 11. Note that the foregoing steering unit 18 is
an example, and the foregoing configuration does not
imply limitation.

[0038] As illustrated in FIG. 1, the working vehicle 1
includes a control device 26. The control device 26 in-
cludes a microprocessor including a central processing
unit (CPU), an electrically erasable programmable read-
only memory (EEPROM), and/or the like.

[0039] The control device 26 performs various types
of control regarding the working vehicle 1. The control
device 26 has connected thereto a state detecting device
27 which detects a drive state and the like of the working
vehicle 1. The state detecting device 27 is, for example,
a device to detect the state of the travel system or the
like, and detects, for example, the state of a crank sensor,
cam sensor, engine rotation sensor, accelerator sensor,
vehicle speed sensor, steering angle sensor, a position
detecting device 30 (described later), and/or the like.
Note that the state detecting device 27 may be a rais-
ing/lowering lever sensor, a PTO rotation sensor, or the
like, other than the state of the travel system The control
device 26 controls the travel system of the working ve-
hicle 1 and controls a work system of the working vehicle
1. The control device 26 controls, for example, the rota-
tion speed of the prime mover (engine) 6, vehicle speed,
the steering angle of the steering unit 18, and the like,
on the basis of the state detected by the state detecting
device 27. Furthermore, the state detecting device 27
controls the swinging movement of the linkage unit 5a,
the rotation speed of the PTO, and the like, on the basis
of the state detected by the state detecting device 27.
[0040] The control device 26 has connected thereto a
transmission 60, a forward/rearward travel switching de-
vice 61, a PTO clutch 62, and a brake device 63. The
control device 26, the transmission 60, the forward/rear-
ward travel switching device 61, the PTO clutch 62, and
the brake device 63 are connected via an on-board LAN
such as a controller area network (CAN) or a communi-
cation channel. This makes it possible for the control de-
vice 26 to control the operation of the transmission 60,
the forward/rearward travel switching device 61, the PTO
clutch 62, and the brake device 63.

[0041] The control device 26 has connected thereto a
position detecting device 30 which detects the position
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of the vehicle body 5 (working vehicle 1). The control
device 26 is configured to acquire the position detected
by the position detecting device 30. The position detect-
ing device 30 is a device to detect the position thereof
(measured position information including latitude and
longitude) using a satellite positioning system (position-
ing satellites). Specifically, the position detecting device
30 receives signals (positions of positioning satellites,
time of transmission, correction information, and/or the
like) from positioning satellites, and detects the position
(for example, latitude and longitude) on the basis of the
received signals.

[0042] The positiondetecting device 30 determinesthe
position and heading of the vehicle body 5 using a well-
known global positioning system (GPS), which is an ex-
ample of global navigation satellite system (GNSS). The
present embodiment employs RTK-GPS, which is suita-
ble for measuring the position of a mobile object.
[0043] As illustrated in FIG. 1, the position detecting
device 30 includes a receiver 31, a radio device 32, and
an inertial measurement unit (IMU) 33.

[0044] The receiver 31 includes an antenna and the
like, and receives signals from the positioning satellites.
[0045] The radio device 32 includes an antenna 32A
and communicates with a base station (reference station)
located at a known position. The base station transmits,
to the position detecting device 30, measured position
data (correction information) obtained by receiving radio
waves from the positioning satellites. The position de-
tecting device 30 receives radio waves (signals) from the
positioning satellites and receives the measured position
data (signals) from the base station, and detects the po-
sition thereof (latitude and longitude) based on measured
position data obtained by receiving radio waves from the
positioning satellites and on the measured position data
from the base station.

[0046] The inertial measurement unit 33 includes an
acceleration sensor to detect acceleration, a gyroscope
sensor to detect angular velocity, and/or the like. The
inertial measurement unit 33 makes it possible to detect
the roll angle, pitch angle, yaw angle, and/or the like of
the vehicle body 5.

[0047] The control device 26 is configured to control
automatic travel of the working vehicle 1 (vehicle body
5) (perform automatic travel control). The control device
26 is configured to switch between an automatic travel
mode and a manual travel mode.

[0048] In the case of the automatic travel mode, the
control device 26 sets the position and the degree of
opening of the control valve 22 so that the position at
which the vehicle body 5 is traveling (position detected
by the position detecting device 30) and a predetermined
planned travel route (travel route) at least match each
other. Specifically, in the case of the automatic travel
mode, the control device 26 compares the position at
which the vehicle body 5 is traveling and the position
indicated by the planned travel route (position on the
planned travel route) and, if the position at which the ve-
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hicle body 5 is traveling and the position on the planned
travel route match each other, maintains the steering an-
gle and the steering direction of the steering wheel 11 of
the steering unit 18 (steering angle and steering direction
of front wheels 2) without making changes (maintains the
degree of opening and the position of the control valve
22 without making changes). If the position at which the
vehicle body 5 is traveling and the position on the planned
travel route do not match each other, the control device
26 changes the steering angle and/or steering direction
of the steering wheel 11 of the steering unit 18 (changes
the degree of opening and/or the position of the control
valve 22) so that the deviation (the amount of deviation)
between the position at which the vehicle body 5 is
traveling and the position on the planned travel route
would be zero.

[0049] Note that, although the control device 26 chang-
es the steering angle of the steering unit 18 on the basis
of the deviation between the position at which the vehicle
body 5 is traveling and the position on the planned travel
route in the automatic travel control in the above-de-
scribed embodiment, this does not imply limitation. For
example, the following configuration may be employed:
if the heading of the planned travel route and the heading
ofthe traveling direction (direction of travel) of the working
vehicle 1 (vehicle body 5) (heading of the vehicle body
5) differ from each other, the control device 26 sets the
steering angle so that the heading of the vehicle body 5
would match the heading of the planned travel route. The
following configuration may also be employed: in the au-
tomatic travel control, the control device 26 sets a final
steering angle in the automatic travel control on the basis
of the steering angle determined based on the deviation
(location deviation) and the steering angle determined
based on the heading deviation. Settings of the steering
angle in the automatic travel control in the above-de-
scribed embodiment are examples, and do not imply lim-
itation.

[0050] The control device 26 has connected thereto a
communication antenna 34 and a transmitter 35. The
communication antenna 34 exchanges, via wireless
communication, various types of information such as a
command to start automatic travel and a command to
stop the automatic travel (including pausing the automat-
ic travel) with a remote controller which controls the work-
ing vehicle 1 remotely from a distant location. The trans-
mitter 35 is, for example, a wireless communication de-
vice which transmits various types of signals via a wire-
less communication network constructed between the
wireless communication device and a wireless commu-
nication terminal such as a mobile or a personal compu-
ter.

[0051] Thecontrol device 26 has also connected there-
to a display device 40 which is configured to display var-
ious information about the working vehicle 1. Note that
the display device 40 may be operable and configured
to change settings of the working vehicle 1 via the control
device 26.
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[0052] As illustrated in FIG. 1, the working vehicle 1
includes an electric device 36. The electric device 36 is,
for example, a monitoring device 36 to monitor surround-
ings of the vehicle body 5, and detects obstacles which
make it difficult for the working vehicle 1 to travel. A plu-
rality of such monitoring devices 36 are provided around
the vehicle body 5 and have respective different viewing
directions. The monitoring devices 36 include at least
one of the following: a laser unit (obstacle detector) 38
including a laser scanner to detect obstacles around the
vehicle body 5 using light waves; and a camera unit 39
including a camera (moving picture camera, imaging de-
vice) to capture an image of surroundings of the vehicle
body 5.

[0053] Specifically, the monitoring devices 36 provided
at the front and rear of the working vehicle 1 include both
the laser unit 38 and the camera unit 39. On the other
hand, the monitoring devices 36 provided at the left and
right of the working vehicle 1 include the camera unit 39.
That is, for example, the laser units 38 detect obstacles
presentin the range from nearby to distant areas forward
and rearward of the vehicle body 5, and the camera units
39, which are provided at the front, rear, left, and right of
an upper portion of the protection mechanism 9, respec-
tively, capture images of an area surrounding the vehicle
body 5. Note that the monitoring devices 36 are not lim-
ited to the foregoing configuration, and may include, as
the obstacle detector 38, a distance measuring sensor
other than the laser unit instead of or in addition to the
laser unit. For example, the monitoring devices 36 may
include a sonar unit (obstacle detector) including one or
more sonars to detect obstacles around the vehicle body
5 using sound waves (ultrasonic waves). In such a case,
for example, two such sonar units are provided on each
of the front, rear, left and right portions of the working
vehicle 1, and detect obstacles present in a nearby area
substantially surrounding the vehicle body 5.

[0054] The controldevice 26 has also connected there-
to an image processing device 41 and a monitoring/con-
trol device (referred to as a monitoring ECU) 42.

[0055] The laser units 38 are connected to the control
device 26. Each laser scanner determines, for example,
whether or not there is an approaching obstacle in the
nearby area around the vehicle body 5 on the basis of
the period between the emission of laser and the recep-
tion of the laser, and outputs the result of determination
to the control device 26.

[0056] The image processing device 41 has the cam-
era units 39 connected thereto. The image processing
device 41 processes images captured by the camera
units 39 and outputs the result thereof to the control de-
vice 26.

[0057] The monitoring ECU 42 is composed of a CPU,
an electric circuit, an electronic circuit, or the like. The
monitoring ECU 42 acquires the result of detection of an
obstacle from the control device 26, and controls auto-
matic travel on the basis of the result of detection of the
obstacle. For example, if no obstacles are detected by
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any of the monitoring devices 36, the monitoring ECU 42
continues the automatic travel, whereas, if an obstacle
is detected by any of the monitoring devices 36, the mon-
itoring ECU 42 stops the automatic travel. More specifi-
cally, the monitoring ECU 42 stops the working vehicle
1 to stop the automatic travel if an obstacle is detected
by the monitoring devices 36 and if the distance between
the obstacle and the working vehicle 1 is equal to or less
than a predetermined distance.

[0058] The following description discusses control per-
formed by the monitoring ECU 42 if an obstacle is de-
tected by any of the monitoring devices 36 (if it is deter-
mined that an obstacle is approaching the vehicle body
5). The monitoring ECU 42 controls the operation of the
transmission 60, the forward/rearward travel switching
device 61, the PTO clutch 62, and the brake device 63
via the control device 26 connected to the monitoring
ECU 42. Specifically, the monitoring ECU 42 reduces
vehicle speed by shifting the transmission 60 to a slow-
down position. Furthermore, the monitoring ECU 42
switches the forward/rearward travel switching device 61
to a neutral state, and activates the brake device 63. This
stops the automatic travel of the working vehicle 1. Fur-
thermore, the monitoring ECU 42 switches the PTO
clutch 62 to an OFF state and interrupts transmission of
power from the PTO shaft of the working vehicle 1 to the
working device. This stops the working device from being
driven.

[0059] As illustrated in FIGS. 1 and 28, the working
vehicle 1 includes lamps which light up in the vicinity of
the vehicle body 5. These lamps include illuminating
lamps (working lamps) 81 and a stack indicating lamp 85.
[0060] The illuminating lamps 81 are lamps to illumi-
nate the surroundings of the vehicle body 5 when, for
example, work is performed in the evening, during night-
time, or the like. The illuminating lamps 81 are also re-
ferred to as working lamps. The illuminating lamps 81
are configured to illuminate areas forward, sideward, and
rearward of the vehicle body 5. Specifically, the illumi-
nating lamps 81 include a front irradiation lamp 82 which
illuminates an area forward of the vehicle body 5, side
irradiation lamps 83 which illuminate areas sideward of
the vehicle body 5 (areas lying in outward widthwise di-
rections), and a rear irradiation lamp 84 which illuminates
an area rearward of the vehicle body 5.

[0061] The stack indicating lamp 85 is an indicating
lamp which indicates, for example, the operating condi-
tion of the vehicle body 5 in the automatic travel mode
such that the operation condition is visually recognizable
from outside. The stack indicating lamp 85 includes a
plurality of (in the present embodiment, three) indicator
sections 85a, 85b, and 85c which have respective differ-
ent indication modes. The plurality of indicator sections
85a, 85b, and 85c are in the shape of, for example, ver-
tically long cylinders arranged along the top-bottom di-
rection (vertical direction). As illustrated in FIG. 28, the
stack indicating lamp 85 is attached to, for example, an
intermediate portion of an intermediate pillar 47 in the
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top-bottom direction, is located outward of the interme-
diate pillar 47 in the outward widthwise direction, and
extends upward. The plurality of indicator sections 85a,
85b, and 85c provide indication in different modes ac-
cording to a signal inputted from the control device 26.
The plurality of indicator sections 85a, 85b, and 85c are,
for example, lamps which provide indication in different
modes by lighting up and going out independently. The
plurality of indicator sections 85a, 85b, and 85c are a first
indicator section 85a which lights up in green, a second
indicator section 85b which lights up in yellow, and a third
indicator section 85¢ which lights up in red. The first in-
dicator section 85a lights up when the vehicle body 5 is
inthe automatic travel mode, the second indicator section
85b lights up when the vehicle body 5 is paused by the
automatic travel mode. The third indicator section 85¢
lights up when the vehicle body 5 is stopped in emergen-
cy by the automatic travel mode and blinks when the
position detecting device does not stably receive signals
from the positioning satellites.

[0062] As illustrated in FIG. 2, the protection mecha-
nism 9 includes a frame (protection mechanism frame)
44 which forms the framework of the protection mecha-
nism 9. The protection mechanism frame 44 includes a
plurality of pillars 45 and a support frame 49. The plurality
of pillars 45 include a pair of front pillars 46, a pair of
intermediate pillars (center pillars, quarter pillars) 47, and
a pair of rear pillars 48.

[0063] As illustrated in FIGS. 2 and 3, the pair of front
pillars 46 are provided on the vehicle body 5 such that
the front pillars 46 are spaced apart from each otheralong
the vehicle-width direction B3 and extend upward, are
provided above the entry/exit steps 17 (positioned higher
than the entry/exit steps 17), and are located in a front
portion of the protection mechanism 9. The pair of front
pillars 46 include a first front pillar 6L and a second front
pillar 46R. The first front pillar 6L is located on one of the
opposite sides (left side) of the front portion of the pro-
tection mechanism frame 44 (protection mechanism 9)
in the vehicle-width direction B3. The second front pillar
46R is located on the other of the opposite sides (right
side) of the front portion of the protection mechanism
frame 44 (protection mechanism 9) in the vehicle-width
direction B3.

[0064] As illustrated in FIGS. 2 and 3, the pair of rear
pillars 48 are provided on the vehicle body 5 such that
the rear pillars 48 are spaced apart from each other along
the vehicle-width direction B3 and extend upward, and
are located in a rear portion of the protection mechanism
9. The pair of rear pillars 48 include a first rear pillar 48L
and a second rear pillar 48R. The first rear pillar 48L is
located on one of the opposite sides of a back surface
of the protection mechanism frame 44. The second rear
pillar 48R is located on the other of the opposite sides of
the back surface of the protection mechanism frame 44.
[0065] As illustrated in FIGS. 2 and 3, the pair of inter-
mediate pillars 47 are provided on the vehicle body 5
such that the rear pillars 47 are spaced apart from each



13 EP 3 984 822 A1 14

other along the vehicle-width direction B3 and extend
upward, and are located between the pair of front pillars
46 and the pair of rear pillars 48. Specifically, the pair of
intermediate pillars 47 are located in an intermediate por-
tion of the protection mechanism 9 in the front-rear di-
rection A3. The pair of intermediate pillars 47 include a
first intermediate pillar 47L and a second intermediate
pillar 47R. The first intermediate pillar 47L is located in
an intermediate portion of a side surface (left side sur-
face) of the protection mechanism frame 44 in the front-
rear direction A3. The second intermediate pillar 47R is
located in an intermediate portion of the opposite side
surface (right side surface) of the protection mechanism
frame 44 in the front-rear direction A3.

[0066] Note that, although the plurality of pillars 45 in
the present embodiment include the pair of front pillars
46, the pair of intermediate pillars 47, and the pair of rear
pillars 48, a configuration of the plurality of pillars 45 is
not limited to that described above. For example, the fol-
lowing configuration may be employed: the plurality of
pillars 45 include the pair of front pillars 46 and the pair
ofrear pillars 48 but do notinclude the pair of intermediate
pillars 47.

[0067] As illustrated in FIG. 3, the support frame 49
connects upper portions of the plurality of pillar 45. That
is, the support frame 49 connects upper portions of the
pair of front pillars 46, upper portions of the pair of inter-
mediate pillars 47, and upper portions of the pair of rear
pillars 48. The support frame 49 has the roof 16 attached
thereto, and supports the roof 16 throughout it from front
to rear. As illustrated in FIG. 3, the support frame 49,
together with the vehicle body 5 and the plurality of pillars
45, defines openings 55. Specifically, the support frame
49 includes afront support frame 49A, a first side support
frame 49L, a second side support frame 49R, and a rear
support frame 49B.

[0068] The front support frame 49A connects together
the upper portions of the first front pillar 6L and the second
front pillar 46R, and the front support frame 49A supports
a front portion of the roof 16. The front support frame
49A, together with the vehicle body 5, the first front pillar
6L, and the second front pillar 46R, defines an opening
55 (front opening 55a).

[0069] The first side support frame 49L connects to-
gether the upper portions of the first front pillar 6L and
the first intermediate pillar 47L, and supports one of the
opposite sides (left side) of the roof 16 in the vehicle-
width direction B3 (width direction of the vehicle body 5).
The first side supportframe 49L, together with the vehicle
body 5, the first front pillar 6L, and the first intermediate
pillar 47L, defines an opening 55 (left side opening 55b).
[0070] The second side support frame 49R connects
together the upper portions of the second front pillar 46R
and the second intermediate pillar 47R, and supports the
other of the opposite sides (right side) of the roof 16 in
the vehicle-width direction B3. The second side support
frame 49R, together with the vehicle body 5, the second
front pillar 46R, and the second intermediate pillar 47R,
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defines an opening 55 (right side opening 55c).

[0071] The rear support frame 49B connects together
the upper portions of the first intermediate pillar 47L and
the second intermediate pillar 47R, connects together
the upper portions of the first rear pillar 48L and the sec-
ond rear pillar 48R, and supports a rear portion of the
roof 16. The rear support frame 49B, together with the
vehicle body 5, the first intermediate pillar 47L, and the
first rear pillar 48L, defines an opening 55 (left rear open-
ing 55d). The rear support frame 49B, together with the
vehicle body 5, the second intermediate pillar 47R, and
the second rear pillar 48R, defines an opening 55 (right
rear opening 55e). The rear support frame 49B, together
with the vehicle body 5, the first rear pillar 48L, and the
second rear pillar 48R, defines an opening 55 (rear open-
ing 55f).

[0072] As illustrated in FIG. 3, the support frame 49
has, at the front, a front frame 50 which bridges the first
side support frame 49L and the second side support
frame 49R. The front frame 50 has one end portion con-
nected to the front support frame 49A by afirstreinforcing
frame 51L, and has the opposite end portion connected
to the front support frame 49A by a second reinforcing
frame 51R. The support frame 49 has, at the rear, arear
frame 52 which bridges right and left end portions of the
rear support frame 49B.

[0073] As illustrated in FIG. 28, the protection mecha-
nism 9 includes a windshield glass (front window part)
12, arear window glass (rear window part) 13, and quar-
ter glasses (rear side glasses) 15. The windshield glass
12 is located between the first front pillar 6L and the sec-
ond front pillar 46R and covers the front opening 55a.
The rear window glass 13 is located between the first
rear pillar 48L and the second rear pillar 48R and covers
the rear opening 55f. The rear window glass 13 has an
upper edge thereof swingably attached to the rear sup-
port frame 49B, and is configured to be opened and
closed. As illustrated in FIG. 16, the rear window glass
13 is provided with, at an upper portion of the backside
thereof, a wiper 13a which moves to and fro while in con-
tact with the outer surface of the rear window glass 13
and which wipes rainwater or water droplets off the outer
surface. One of the quarter glasses 15is located between
the firstintermediate pillar 47L and the first rear pillar 48L
and covers the left rear opening 55d, and the other is
located between the second intermediate pillar 47R and
the second rear pillar 48R and covers the right rear open-
ing 55e.

[0074] The protection mechanism 9 is provided with
the entry/exit doors 14 to open and close the left side
opening 55b and the right side opening 55c. One of the
entry/exitdoors 14 to open and close the left side opening
55b is swingably attached with a hinge provided on the
first intermediate pillar 47L, and is configured to be
opened and closed. On the other hand, the other of the
entry/exit doors 14 to open and close the right side open-
ing 55c is swingably attached with a hinge provided on
the second intermediate pillar 47R, and is configured to
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be opened and closed.

[0075] The following description discusses the opera-
tor’s seat 10 and its surroundings inside the protection
mechanism. As illustrated in FIG. 4, console boxes (op-
eration bases) 56, a supporting/mounting unit 57, and an
auxiliary mounting part 58 are provided in the vicinity of
the operator’s seat 10. A pair of the console boxes 56
are located sideward of the operator’s seat 10, i.e., the
pair of the console boxes 56 are located on the opposite
sides of the operator’s seat 10 in a machine-body-width
direction. Each console box 56 is provided with, for ex-
ample, an operation device for operation of the working
vehicle 1.

[0076] The supporting/mounting unit 57 is fixed to one
of the console boxes 56 and supports the display device
40. The supporting/mounting unit 57 includes: a support-
ing column 57a which extends upward from afront portion
of the console box 56; and a placement member 57b
which is attached to an upper end of the supporting col-
umn 57a and which is for placement of the display device
40.

[0077] The auxiliary mounting part 58 supports the or
another display device 40 instead of or in addition to the
supporting/mounting unit 57. That is ,the display device
40 can be placed on either the supporting/mounting unit
57 or the auxiliary mounting part 58 and, when there are
a plurality of the display devices 40, the display devices
40 can be placed on the supporting/mounting unit 57 and
the auxiliary mounting part 58, respectively. The auxiliary
mounting part 58 is, for example, a member formed by
subjecting a thick steel plate to bending, and is provided
between an intermediate portion of the second interme-
diate pillar 47R in the top-bottom direction and an inter-
mediate portion of the second rear pillar 48R in the top-
bottom direction. The auxiliary mounting part 58 is at-
tached to the second intermediate pillar 47R and the sec-
ond rear pillar 48R with fixing means such as fasteners
(e.g., bolts). Note that, in the present embodiment, the
auxiliary mounting part 58 may be located between an
intermediate portion of the first intermediate pillar 47L in
the top-bottom direction and an intermediate portion of
the first rear pillar 48L in the top-bottom direction, and a
configuration thereof is not limited to that as described
above.

[0078] As illustrated in FIGS. 5A and 6A, the roof 16
includes an inner roof 16A and an outer roof 16B.
[0079] As illustrated in FIG. 5A, the inner roof 16A is
disposed in a lower portion of the roof 16. A front portion
of the inner roof 16A is attached to a lower portion of the
front support frame 49A. A rear portion of the inner roof
16A is attached to a lower portion of the rear support
frame 49B. As illustrated in FIG. 5B, a left portion of the
inner roof 16A is attached to a lower portion of the first
side support frame 49L. A right portion of the inner roof
16A is attached to a lower portion of the second side
support frame 49R.

[0080] Asillustratedin FIGS. 5A and 5B, the outer roof
16B is provided so as to cover the inner roof 16A from
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above. The outer roof 16B is composed of an upper mem-
ber 16B 1 and a lower member 16B2. The upper member
16B1 forms an upper surface of the outer roof 16B. As
illustratedin FIG. 6, the upper member 16B1 is a member
substantially in the shape of a quadrangle in plan view.
As illustrated in FIGS. 5A and 5B, the upper member
16B1 slopes downward with increasing distance from the
middle toward the periphery, and has outer edges 16b1
projecting in a horizontal outward direction.

[0081] The lower member 16B2 forms a lower surface
of the outer roof 16B, is a member substantially in the
shape of a quadrangle in plan view, and corresponds to
the upper member 16B1. As illustrated in FIGS. 5A and
5B, the lower member 16B2 has peripheral portions slop-
ing upward in outward directions, and outer edges 16b2
project in a horizontal outward direction. The outer edges
16b2 of the lower member 16B2 are connected to the
outer edges 16b1 of the upper member 16B1 by means
of, for example, welding or bolting, and united with the
upper member 16B1.

[0082] As illustrated in FIG. 5A, a front portion of the
outer roof 16B is attached to an upper portion of the front
support frame 49A. A rear portion of the outer roof 16B
is attached to an upper portion of the rear support frame
49B. As illustrated in FIG. 5B, a left portion of the outer
roof 16B is attached to an upper portion of the first side
support frame 49L. A right portion of the outer roof 16B
is attached to an upper portion of the second side support
frame 49R.

[0083] As illustrated in FIG. 6, the roof 16 (outer roof
16B) has a cutout 90 in the upper surface thereof. The
cutout 90 is a cutout extending along the top-bottom di-
rection, and is a recess depressed from a periphery of
the roof 16 toward the center of the roof 16. For example,
the monitoring device 36 is disposed in the space of the
cutout 90. In the present embodiment, the cutout 90 is
formed in the rear of the roof 16, more specifically, formed
in the middle of the rear periphery of the roof 16 in the
vehicle-width direction B3.

[0084] Asillustratedin FIG. 6, adimension E1 ofarear
portion of the cutout 60 along the vehicle-width direction
B3 is greater than a dimension E2 of a front portion of
the cutout 60 along the vehicle-width direction B3. That
is, a dimension of the cutout 90 along the vehicle-width
direction B3 increases in a front-to-rear direction, and the
cutout 90 has opposite sides diverging in the front-to-rear
direction in plan view. Note that, although the dimension
of the cutout 90 along the vehicle-width direction B3 in-
creases in the front-to-rear direction in the present em-
bodiment, the dimension E1 of the rear portion of the
cutout 60 along the vehicle-width direction B3 and the
dimension E2 of the front portion of the cutout 60 along
the vehicle-width direction B3 may be equalto each other,
and the cutout 60 may have a shape in which the dimen-
sion along the vehicle-width direction B3 is uniform along
the front-to-rear direction (may have a straight shape).
[0085] Furthermore, as illustrated in FIG. 10, a thick-
ness F1 of the rear portion of the cutout 60 along the top-
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bottom direction is smaller than a thickness F2 of the
front portion of the cutout 60 along the top-bottom direc-
tion. That is, the thickness of the cutout 90 along the top-
bottom direction decreases in the front-to-rear direction,
and the cutout 90 tapers in side view.

[0086] As illustrated in FIG. 7A, the monitoring device
36 disposed rearward of the support frame 49 is located
in the cutout 90, and at least a part of the monitoring
device 36 is located higher than the upper surface of the
roof 16. Note that, although the cutout 90 is formed in
the middle of the rear portion of the upper surface of the
roof 16 along the vehicle-width direction B3 in the present
embodiment, the position of the cutout 90 may be other
than the rear portion of the upper surface of the roof 16,
provided that at least a part of the electric device (mon-
itoring device) 36 can be located higher than the upper
surface of the roof 16. Furthermore, although the moni-
toring device 36 as the electric device 36 is disposed in
the cutout 90, an electric device 36 other than the mon-
itoring device 36, such as an illuminating lamp 81, may
be disposed in the cutout 90.

[0087] As illustrated in FIG. 7A, the cutout 90 has a
first inner side wall 90a, a second inner side wall 90b,
and a first inclined wall 90c which are formed in the upper
member 16B1, and has a third inner side wall 90d, a
fourth inner side wall 90e, and a second inclined wall 90f
which are formed in the lower member 16B2.

[0088] As illustrated in FIG. 7A, the firstinner side wall
90a is a wall which defines an upper left portion of the
cutout 90. The first inner side wall 90a slopes from upper
left toward lower right and a wall surface thereof faces
upper right at the periphery of the upper member 16B1.
At the bottom of the first inner side wall 90a, there is a
first fringe portion 90a1 which extends rightward.
[0089] Asillustrated in FIG. 7A, the second inner side
wall 90b is a wall which defines an upper right portion of
the cutout 90. The second inner side wall 90b slopes from
upper right toward lower left and a wall surface thereof
faces upper left at the periphery of the upper member
16B1. Thatis, the firstinner side wall 90a and the second
inner side wall 90b are spaced apart from each other
along the vehicle-width direction B3. At the bottom of the
second inner side wall 90b, there is a second fringe por-
tion 90b 1 which extends leftward.

[0090] As illustrated in FIG. 7B, the first inclined wall
90c is a wall which defines an upper front portion of the
cutout90. Thefirstinclined wall 90c slopes from the upper
surface of the upper member 16B1 toward lower rear,
and a wall surface thereof faces upper rear. That is, the
firstinclined wall 90c slopes from upper fronttoward lower
rear. At the bottom of the first inclined wall 90c, there is
a third fringe portion 90c1 which extends toward lower
rear. A left portion of the first inclined wall 90c is connect-
ed to a front portion of the first inner side wall 90a, and
a right portion of the first inclined wall 90c is connected
to a front portion of the second inner side wall 90b. Ac-
cordingly, as illustrated in FIG. 7B, the firstinner side wall
90a, the second inner side wall 90b, and the firstinclined
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wall 90c form a continuous wall surface, and define a
recess.

[0091] Asillustratedin FIG. 7A, the third inner side wall
90d is a wall which defines a lower left portion of the
cutout 90. The third inner side wall 90d slopes from upper
right toward lower left and a wall surface thereof faces
lower right at the periphery of the lower member 16B2.
At the top of the third inner side wall 90d, there is a fourth
fringe portion 90d1 which extends rightward.

[0092] As illustrated in FIG. 7A, the fourth inner side
wall 90e is a wall which defines an upper right portion of
the cutout 90. The fourth inner side wall 90e slopes from
upper left toward lower right and a wall surface thereof
faces lower left at the periphery of the lower member
16B2. That is, the third inner side wall 90d and the fourth
inner side wall 90e are spaced apart from and face each
other along the vehicle-width direction B3. At the top of
the fourth inner side wall 90e, there is afifth fringe portion
90e1 which extends leftward.

[0093] As illustrated in FIG. 7B, the second inclined
wall 90f is a wall which defines a lower front portion of
the cutout 90. As illustrated in FIG. 10, the second in-
clined wall 90f slopes from the lower surface of the lower
member 16B2 toward upper rear, and a wall surface
thereof faces lower rear. That is, the second inclined wall
90f slopes from lower front toward upper rear. At the top
of the second inclined wall 90f, there is a sixth fringe
portion 90f1 which extends toward lower rear. A left por-
tion of the second inclined wall 90f is connected to a front
portion of the third inner side wall 90d, and a right portion
of the second inclined wall 90f is connected to a front
portion of the fourth inner side wall 90e. Accordingly, the
third inner side wall 90d, the fourth inner side wall 90e,
and the second inclined wall 90f form a continuous wall
surface, and define a recess.

[0094] Note that, although the cutout 90 is formed in
the middle of the rear periphery of the roof 16 in the
present embodiment, the cutout 90 may be formed in
some other part of the periphery of the roof 16 other than
the rear periphery, for example, in a side periphery of the
roof 16. In such a case, an electric device such as the
monitoring device 36 disposed on a side of the working
vehicle 1 can be located in the space of the cutout 90.
[0095] Furthermore, asillustrated in FIGS. 6 and 8, the
roof 16 (outer roof 16B and upper member 16B1) has a
first groove 91, a second groove 92, and a flow-stopping
portion 93. The first groove 91 and the second groove
92 are grooves depressed downward from the upper sur-
face of the roof 16, and are channels which guide rain-
water or the like flowing on the upper surface of the roof
16 toward the periphery of the roof 16. The first groove
91 and the second groove 92 extend along prescribed
directions and guide rainwater along such directions.
[0096] As illustrated in FIGS. 6 and 8, the first groove
91 is formed in the upper surface of the upper member
16B1 (outer roof 16B, roof 16) on the opposite side of
the cutout 90 from the monitoring device 36, and extends
in direction(s) away from the cutout 90. Specifically, the
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first groove 91 is formed between the center of the upper
member 16B1 and the cutout 90, and extends in direc-
tion(s) away from the monitoring device 36. In the present
embodiment, the first groove 91 is formed in the rear
portion of the roof 16 in front of the cutout 90, and extends
along the vehicle-width direction B3. The first groove 91
curves rearward from front with increasing distance from
the middle of the first groove 91 along the vehicle-width
direction B3 outward.

[0097] As illustrated in FIG. 9, the first groove 91 ex-
tends to portions outward of side edges of a window part
which is provided between a plurality of pillars 45 and
which is configured to be opened and closed. In the
present embodiment, the window part is the rear window
glass 13, and one of the opposite end portions (left end
portion) of the first groove 91 extends to a portion outward
(leftward) of the left side edge of the rear window glass 13.
[0098] On the otherhand, the other of the opposite end
portions (right end portion) of the first groove 91 extends
to a portion outward (rightward) of the right side edge of
the rear window glass 13. Furthermore, the first groove
91 extends to a portion outward of one of the plurality of
pillars 45 which support the roof 16 and to another portion
outward of another of the plurality of pillars 45. In the
present embodiment, one of the opposite end portions
(leftend portion) of the first groove 91 extends to a portion
outward (leftward) of the first rear pillar 48L, which is one
of the pair of rear pillars 48 supporting the rear portion
oftheroof 16. On the other hand, the other of the opposite
end portions (right end portion) of the first groove 91 ex-
tends to a portion outward (rightward) of the second rear
pillar 48R, which is the other of the pair of rear pillars 48
supporting the rear portion of the roof 16. Furthermore,
as illustrated in FIG. 6, one of the opposite end portions
(left end portion) of the first groove 91 curves diagonally
leftward and rearward, whereas the other of the opposite
end portions (right end portion) of the first groove 91
curves diagonally rightward and rearward.

[0099] As illustrated in FIGS. 6 and 8, the second
groove 92 is formed in the upper surface of the upper
member 16B1 (outer roof 16B, roof 16) on the opposite
side of the first groove 91 from the monitoring device 36,
and extends in direction(s) away from the monitoring de-
vice 36. As illustrated in FIG. 5A, the second groove 92
differs in depth from the first groove 91, and a depth D2
of the second groove 92 is less than a depth D1 of the
first groove 91. In other words, the depth D1 of the first
groove 91 is greater than the depth D2 of the second
groove 92. Furthermore, as illustrated in FIG. 6, a dimen-
sion L2 of the second groove 92 along the vehicle-width
direction B3 is greater than a dimension L1 of the first
groove 91 along the vehicle-width direction B3. Details
of the second groove 92 are as follows: the second
groove 92 includes a first portion 92a, a second portion
92b, athird portion 92c, a fourth portion 92d, a fifth portion
92e, and a sixth portion 92f. The first portion 92a is pro-
vided in front of the first groove 91, and curves forward
from rear with increasing distance from the middle of the
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first portion 92a along the vehicle-width direction B3 out-
ward. In the present embodiment, the first portion 92a
curves diagonally leftward and forward and curves diag-
onally rightward and forward from the middle in the ve-
hicle-width direction B3, and the first portion 92a (second
groove 92) curves in directions differing from those of the
first groove 91.

[0100] As illustratedin FIGS. 6 and 8, the second por-
tion 92b is formed in a front portion of the upper member
16B1 (outer roof 16B, roof 16) and located forward of the
first portion 92a. That is, the first groove 91, the first por-
tion 92a, and the second portion 92b are arranged in the
order named from the rear. The second portion 92b has
an intermediate portion extending along the vehicle-
width direction B3, a left end portion extending from the
leftend of the intermediate portion and curving diagonally
leftward and forward, and a right end portion extending
from the right end of the intermediate portion and curving
diagonally rightward and forward.

[0101] Asillustrated in FIGS. 6 and 8, the third portion
92c, the fourth portion 92d, the fifth portion 92e, and the
sixth portion 92f are formed in left and right portions of
the upper member 16B1 (outer roof 16B, roof 16). The
third portion 92c, the fourth portion 92d, the fifth portion
92e, and the sixth portion 92f each have a front portion
inclined in the inward widthwise direction and a rear por-
tion inclined in the outward widthwise direction. The third
portion 92c¢ and the fourth portion 92d correspond to each
other and are spaced apart from each other along the
vehicle-width direction B3. The fifth portion 92e and the
sixth portion 92f correspond to each other and are spaced
apart from each other along the vehicle-width direction
B3.

[0102] Specifically, the third portion 92¢ is formed in
the left portion of the upper member 16B1 (outer roof
16B, roof 16). The third portion 92c extends rearward
from the left end of the intermediate portion of the second
portion 92b to a left end portion of the first portion 92a.
The fourth portion 92d is formed in the right portion of
the upper member 16B1 (outer roof 16B, roof 16). The
fourth portion 92d extends rearward from the right end
of the intermediate portion of the second portion 92b to
a right end portion of the first portion 92a.

[0103] The fifth portion 92e is formed in the left portion
of the upper member 16B1 (outer roof 16B, roof 16) and
is provided leftward of the third portion 92c¢. The fifth por-
tion 92e extends rearward from a left end portion of the
second portion 92b, connects to the left end of the first
portion 92a, and extends to the rear periphery of the up-
per member 16B1. The sixth portion 92f is formed in the
right portion of the upper member 16B1 (outer roof 16B,
roof 16) and is provided rightward of the fourth portion
92d. The sixth portion 92f extends rearward from a right
end portion of the second portion 92b, connects to the
right end of the first portion 92a, and extends to the rear
periphery of the upper member 16B1.

[0104] Asillustratedin 5A, 8, and 10, the flow-stopping
portion 93 protrudes upward from the upper surface of
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the upper member 16B1 (outer roof 16B, roof 16) and
stops rainwater from flowing toward the monitoring de-
vice 36 on the upper surface of the upper member 16B1.
Specifically, the flow-stopping portion 93 extends be-
tween the first groove 91 and the cutout 90, and is pro-
vided at the upper surface of the upper member 16B1
(outer roof 16B, roof 16). In the present embodiment, the
flow-stopping portion 93 is provided in a rear portion of
the upper member 16B1, and protrudes upward in front
of the first groove 91. As illustrated in FIG. 5A, in the
presentembodiment, an upper edge of the flow-stopping
portion 93 is located higher than the center of the upper
member 16B1, and is located higher than, at least, the
surface of the upper member 16B1 except the flow-stop-
ping portion 93. That is, the upper edge of the flow-stop-
ping portion 93 is a portion (uppermost portion) located
highest in the upper member 16B1 (outer roof 16B, roof
16). Furthermore, as illustrated in FIG. 9, a dimension L3
of the flow-stopping portion 93 along the vehicle-width
direction B3 is less than the dimension L1 of the first
groove 91 along the vehicle-width direction B3. Specifi-
cally, one of the opposite ends (left end) of the flow-stop-
ping portion 93 is located rightward of one of the opposite
ends (left end) of the first groove 91, whereas the other
of the opposite ends (right end) of the flow-stopping por-
tion 93 is located leftward of the other of the opposite
ends (right end) of the first groove 91.

[0105] The following description discusses the moni-
toring devices 36 provided on the working vehicle 1 in
detail. First, the following discusses a configuration and
attachment of a monitoring device 36 which is provided
at the rear of the working vehicle 1 and which monitors
an area rearward of the vehicle body 5. As illustrated in
FIG. 10, the monitoring device 36 provided at the rear of
the working vehicle 1 is located rearward of the support
frame 49 and has: a fixing bracket 100 to fix the obstacle
detector 38 and the camera unit 39; and a top cover 105
which covers the obstacle detector 38 and the camera
unit 39 from an upper side.

[0106] As illustratedin FIGS. 10, 11, and 12, the fixing
bracket 100 includes a first holder 101, a second holder
102, a third holder 103, and a fourth holder 104. The first
holder 101, the second holder 102, the third holder 103,
and the fourth holder 104 are each formed by, for exam-
ple, subjecting a thick steel plate to bending. As illustrate
in FIGS. 11 and 12, the first holder 101 is a part to which
the obstacle detector 38 is fixed, and is, for example,
substantially in a square U shape in side view. The first
holder 101 includes: a first fixing plate 101a to which the
obstacle detector 38 is attached with an attaching means
such as a fastener (e.g., bolt); a second fixing plate 101b
which extends diagonally rearward and downward from
an upper edge of the first fixing plate 101a; and a third
fixing plate 101c which extends diagonally rearward and
downward from a lower edge of the first fixing plate 101a.
That is, the second fixing plate 101b and the third fixing
plate 101c face each other, with the obstacle detector 38
disposed between the second fixing plate 101b and the

10

15

20

25

30

35

40

45

50

55

12

third fixing plate 101c.

[0107] Asillustratedin FIG. 12, the second holder 102
is, for example, substantially in a square U shape in front
view, and includes: a first fixing plate 102a; and second
fixing plates 102b which extend downward from the op-
posite ends of the first fixing plate 102a in the vehicle-
width direction B3. The first fixing plate 102a has fixed
thereto the third fixing plate 101c of the first holder 101
by an attaching means such as a fastener (e.g., bolt) or
welding. The second fixing plates 102b each have, in a
central portion thereof, a hole 102b1 passing through the
second fixing plate 102b along the vehicle-width direction
B3. Furthermore, the second fixing plates 102b each
have alocking portion 102b2, which is a cutout depressed
rearward from front and depressed upward.

[0108] AsillustratedinFIGS. 11and 12, the third holder
103 is, for example, substantially in a square U shape in
plan view, and includes; a first fixing plate 103a; and sec-
ond fixing plates 103b which extend rearward from op-
posite ends of the first fixing plate 103a in the vehicle-
width direction B3. As illustrated in FIG. 13, the second
fixing plates 103b each have, in an upper rear portion
and a lower rear portion thereof, holes 103b1 passing
through the second fixing plate 103b along the vehicle-
width direction B3. The holes 103b1 are long holes each
extending along the circumference of an imaginary circle
centered on the midpoint (pivot axis) between the upper
hole 103b1 and the lower hole 103b1. The camera unit
39 is attached to the third holder 103 with fasteners such
as bolts inserted through the holes 103b1. Note that,
when fasteners are loosened, as illustrated in FIG. 13,
the holes 103b1 are guided by the fasteners, making it
possible to allow the camera unit 39 to pivot on the pivot
axis to adjust the optical axis of the camera unit 39.
[0109] AsillustratedinFIGS.11and 12, the fourth hold-
er 104 is a part which supports the second holder 102
and the third holder 103, and is, for example, substantially
in a square U shape in plan view. The fourth holder 104
includes: afirstfixing plate 104a; and second fixing plates
104b which extend forward from opposite ends of the
first fixing plate 104a in the vehicle-width direction B3.
The first fixing plate 104a has, fixed to the rear thereof,
the first fixing plate 103a of the third holder 103 by an
attaching means such as afastener(e.g., bolt) or welding.
The second fixing plates 104b each have, passing
through a front portion thereof, a shaft member 104b1
extending along the vehicle-width direction B3. The shaft
members 104b1 are fastened to the locking portions
102b2 of the second holder 102. Furthermore, the sec-
ond fixing plates 104b each have a hole 104b2 passing
therethrough along the vehicle-width direction B3 in its
portion rearward of the shaft member 104b1. As illustrat-
ed in FIG. 13, the holes 104b2 are long holes each ex-
tending along the circumference of an imaginary circle
centered on the central axis of the shaft member 104b1.
Note that, when fasteners are loosened, the holes 104b2
are guided by the fasteners, making it possible to allow
the second holder 102 to pivot about the pivot axis to



23 EP 3 984 822 A1 24

adjust the position and angle of the obstacle detector 38.
[0110] Note that a configuration of the fixing bracket
100 is not limited to that as described above, provided
that the fixing bracket 100 is configured such that the
camera unit 39 and the obstacle detector 38 are pivotably
supported and thereby the optical axis of the camera unit
39 and the position and angle of the obstacle detector
38 can be adjusted.

[0111] As illustrated in FIGS. 10, 11, and 12, the top
cover 105 is formed by, for example, subjecting a thick
steel plate to bending, and includes a front wall 106, a
rear wall 107, and a peripheral wall 108. As illustrated in
FIGS. 11 and 10, the front wall 106 covers the obstacle
detector 38 and/or the camera unit 39 from an upper front
side. In the present embodiment, the front wall 106 forms
a front portion of the top cover 105 and convers the ob-
stacle detector 38 from the upper front side. The front
wall 106 slopes from upper rear to lower front, has a plate
surface facing diagonally forward and upward, and is
fixed to the first fixing plate 101a of the first holder 101.
The rear wall 107 covers the obstacle detector 38 and/or
the camera unit 39 from an upper rear side. In the present
embodiment, the rear wall 107 covers the obstacle de-
tector 38 from the upper rear side. The rear wall 107
forms a rear portion of the top cover 105, slopes from
upper front to lower rear, and has a plate surface facing
diagonally rearward and upward. The peripheral wall 108
extends from the rear edge, left edge, and right edge of
the rear wall 107 diagonally forward and downward, and
covers the obstacle detector 38 from the upper rear side,
from the upper left side, and from the upper right side.
[0112] As illustrated in FIG. 14, the protection mecha-
nism 9includes afirstbracket 111, a second bracket 112,
and a connection stay 113. The monitoring device 36
provided at the rear of the working vehicle 1 is disposed
rearward of the support frame 49 (rear support frame
49B) with the first bracket 111, the second bracket 112,
and the connection stay 113 interposed therebetween.
[0113] As illustrated in FIG. 14, the first bracket 111
extends rearward from the rear of the protection mech-
anism 9. Specifically, the first bracket 111 extends rear-
ward of the rear support frame 49B from one of the op-
posite end portions (left end portion) of the rear support
frame 49B in the width direction. The first bracket 111
extends rearward of the rear support frame 49B from the
position of the rear support frame 49B that is rightward
of the left end of the rear support frame 49B in the width
direction. The first bracket 111 extends rearward of the
position at which the rear support frame 49B and the roof
16 are attached together. Furthermore, as illustrated in
FIG. 10, the rear end of the first bracket 111 is located
forward of the rear edge of the roof 16. The front end of
the first bracket 111 is attached to the rear support frame
49B by a fixing means such as welding. The first bracket
111 is a long plate-like member that is long in the front-
rear direction A3, and is disposed such that a plate sur-
face thereof faces in the vehicle-width direction B3. The
first bracket 111 has a plurality of holes 111a which are
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arranged along the front-rear direction A3 and which pass
through the first bracket 111 along the vehicle-width di-
rection B3.

[0114] Asillustratedin FIG. 14,the second bracket 112
extends rearward from the rear of the protection mech-
anism 9. Specifically, the second bracket 112 extends
rearward of the rear support frame 49B from the other of
the opposite end portions (right end portion) of the rear
support frame 49B in the width direction. The second
bracket 112 extends rearward of the rear support frame
49B from the position of the rear support frame 49B that
is leftward of the right end of the rear support frame 49B
in the width direction. The second bracket 112 extends
rearward of the position at which the rear support frame
49B and the roof 16 are attached together. Furthermore,
as illustrated in FIG. 10, the rear end of the second brack-
et 112 is located forward of the rear edge of the roof 16.
The second bracket 112 is spaced apart from the first
bracket 111 along the vehicle-width direction B3. The
dimensions of the first bracket 111 and the second brack-
et 112 along the vehicle-width direction B3 are less than
the dimension of the support frame 49 along the vehicle-
width direction B3, and are less than the dimension of
the working vehicle 1 along the vehicle-width direction
B3. The front end of the second bracket 112 is attached
to the rear support frame 49B by a fixing means such as
welding. The second bracket 112 is a long plate-like
member that is long in the front-rear direction A3, and is
disposed such that a plate surface thereof faces in the
vehicle-width direction B3. The second bracket 112 has
a plurality of holes 112a which are arranged along the
front-rear direction A3 and which pass through the sec-
ond bracket 112 along the vehicle-width direction B3.
[0115] Note that, although the first bracket 111 and the
second bracket 112 extend rearward from the support
frame 49 in the present embodiment, the positions at
which the first bracket 111 and the second bracket 112
are attached are not limited to the support frame 49, pro-
vided that the first bracket 111 and the second bracket
112 extend rearward of the protection mechanism 9 from
the rear of the protection mechanism 9. For example, the
first bracket 111 and the second bracket 112 may extend
rearward of the pair of rear pillars 48. In such a case, the
first bracket 111 extends rearward of one (left) of the pair
or rear pillars 48 which are arranged along the vehicle-
width direction B3 (the first rear pillar 48L) from the first
rear pillar 48L. On the other hand, the second bracket
112 extends rearward of the other (right) of the pair of
rear pillars 48 which are arranged along the vehicle-width
direction B3 (the second rear pillar 48R) from the second
rear pillar 48R.

[0116] As illustrated in FIG. 14, the connection stay
113 bridges the first bracket 111 and the second bracket
112, connects the first bracket 111 and the second brack-
et 112, and supports the monitoring device 36 on a middle
portion thereof in the vehicle-width direction B3. The con-
nection stay 113 also supports the rear portion of the roof
16 separately from the rear support frame 49B. Specifi-
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cally, the connection stay 113 includes a bridging part
114 and a pair of support brackets 119.

[0117] As illustrated in FIG. 12, the bridging part 114
is a long plate-like member extending along the vehicle-
width direction B3, and is formed by, for example, sub-
jecting a thick steel plate to bending. The bridging part
114 has, in one of the opposite end portions (left end
portion) thereof, holes 114a passing through the bridging
part 114 along the vehicle-width direction B3. Insertion
of fasteners such as bolts into the holes 114a and the
holes 111a of the first bracket 111 connects the left end
portion of the bridging part 114 and the first bracket 111.
The bridging part 114 has, in the other of the opposite
end portions (right end portion) thereof, holes 114a pass-
ing through the bridging part 114 along the vehicle-width
direction B3, similar to the one of the opposite end por-
tions. Insertion of fasteners such as bolts into the holes
114a and the holes 112a of the second bracket 112 con-
nects the right end portion of the bridging part 114 and
the second bracket 112. Note that, although the connect-
ing means connecting the bridging part 114 with the first
bracket 111 andthe second bracket 112is fasteners such
as bolts in the present embodiment, the fasteners do not
imply limitation. The bridging part 114 may be connected
to the first bracket 111 and the second bracket 112 by a
fixing means such as welding.

[0118] As illustrated in FIGS. 12 and 15, the bridging
part 114 has the fourth holder 104 fixed to an upper sur-
face of the middle portion thereof in the vehicle-width
direction B3 by a fixing means such as a fastener (e.g.,
bolt) or welding, and the monitoring device 36 is support-
ed. Specifically, a lower edge of a front portion of each
side surface of the fourth holder 104 and the upper sur-
face of the bridging part 114 are fixed, and the monitoring
device 36 projects rearward from the rear edge of the
bridging part 114.

[0119] Furthermore, the bridging part 114 is configured
to have various devices and members attached and fixed
thereto. In the present embodiment, the bridging part 114
has a plurality of holes 114b passing through the bridging
part 114 along the top-bottom direction. The holes 114b
are formed in the opposite end portions of the bridging
part 114 in the vehicle-width direction B3 and/or in the
middle portion of the bridging part 114. The bridging part
114 is configured to support, for example, an antenna
115 asillustrated in FIG. 14. The antenna 115 is attached
to the bridging part 114 via a stand 116 and the holes
114b in the bridging part 114 and a fastener and/or the
like. The antenna 115 is, for example, an antenna capa-
ble of communication with another working vehicle 1, and
may be an antenna capable of communication with an-
other apparatus. Note that a configuration of the antenna
115 is not limited to that as described above, provided
that the antenna 115 is attached to the bridging part 114.
For example, the following configuration may be em-
ployed: the antenna 115 is attached to the bridging part
114 via light supporting parts 120 and 121 which are de-
scribed later.
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[0120] As illustrated in FIG. 15, the bridging part 114
is configured to have, routed thereon through hole(s)
114c formed in the middle portion thereof, a wire 117
such as an electric wire or a cord which supplies elec-
tricity to the monitoring device 36 or connects the moni-
toring device 36 and the control device 26. Specifically,
a connector 118 provided on an intermediate portion of
the wire 117 is attached to and fixed to the hole 114c
using a fixing means such as a fastener or a cable tie.
The wire 117 is routed from the monitoring device 36
through a hole in the roof and a grommet 151 attached
to the hole. The connector 118 attached to and fixed to
the bridging part 114 connects a wire 117 from the mon-
itoring device 36 and a wire 117 from the interior of the
roof 16.

[0121] The bridging part 114 has, provided on the op-
posite end portions in the vehicle-width direction B3, at-
tachment members 114d to which a pair of support brack-
ets 119 are attached. The attachment members 114d are
provided on the opposite sides (left side and right side)
of the fourth holder 104 in the vehicle-width direction B3.
That is, the attachment members 114 are provided on
the opposite sides of the monitoring device 36 provided
at the rear of the working vehicle 1 in the vehicle-width
direction B3. The attachment members 114d are, for ex-
ample, plate-like members which are provided inward of
the holes 114b in the opposite end portions in the vehicle-
width direction B3 and which extend upward. The attach-
ment members 114d are each disposed such that a plate
surface faces in the front-rear direction A3, and have a
hole 114d1 in an upper portion thereof passing through
the attachment member 114d along the front-rear direc-
tion A3.

[0122] As illustrated in FIG. 9, a pair of the support
brackets 119 are provided on the respective attachment
members 114d, that is, provided on the respective op-
posite end portions of the bridging part 114 in the vehicle-
width direction B3, and connect the bridging part 114 and
the rear portion of the roof 16 to thereby support the rear
portion of the roof 16. That is, the pair of support brackets
119 are located on the opposite sides in the vehicle-width
direction B3 of the monitoring device 36 provided at the
rear of the working vehicle 1. In other words, the moni-
toring device 36 provided at the rear of the working ve-
hicle 1 is disposed between the pair of support brackets
119. Furthermore, the pair of support brackets 119 sup-
port the roof 16 separately from and in addition to sup-
porting of the roof 16 by the support frame 49, thereby
more firmly supporting the roof 16. The pair of support
brackets 119 are each formed by, forexample, subjecting
a thick steel plate to bending, and, in side view, each
substantially have a letter L shape which has a lower
portion extending upward from the bridging part 114,
which is bent at an intermediate portion, and which has
an upper portion extending forward. The pair of support
brackets 119 each have a hole 119a in the lower portion
thereof. Afastener such as aboltis inserted through each
hole 119a and the hole 114d1 in a corresponding attach-
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ment member 114d of the bridging part 114, and this
attaches and fixes the pair of support brackets 119 to the
attachment members 114d (bridging part 114). The pair
of support brackets 119 each have a hole 119b in an
upper potion thereof passing through the support bracket
119 along the top-bottom direction. A fastener such as a
boltisinserted through each hole 119b and a correspond-
ing hole 16b3 in the rear portion of the roof 16, and this
connects the pair of support brackets 119 and the roof
16. The holes 16b3 in the rear portion of the roof 16 are
formed both in the upper member 16B1 and the lower
member 16B2, and the fasteners fasten the attachment
members 114d and the upper member 16B1 and the low-
er member 16B2 of the roof 16 together.

[0123] As illustrated in FIGS. 2, 3, and 14, the protec-
tion mechanism 9 includes light supporting part(s) 120
and/or 121. The light supporting part(s) 120 and/or 121
support(s) rear irradiation lamp(s) 84, which is/are illumi-
nating lamp(s) 81 to illuminate the area rearward of the
vehicle body 5. The light supporting part(s) 120 and/or
121 is/are connected to the first bracket 111 and/or the
second bracket 112. In the present embodiment, the pro-
tection mechanism 9 includes a pair of the light support-
ing parts 120 and 121, which are connected to the first
bracket 111 and the second bracket 112, respectively.
The light supporting parts 120 and 121 are each formed
by, for example, subjecting a thick steel plate to bending.
[0124] Asillustratedin FIG. 14, the light supporting part
120 which is connected to the first bracket 111 (herein-
after referred to as "first light supporting part") is connect-
ed to one of the opposite sides (left side) of the first brack-
et 111 in the vehicle-width direction B3 and supports the
rear irradiation lamp 84 in a position leftward of the first
bracket 111. Specifically, the first light supporting part
120 includes: an attached portion 120a attached to the
first bracket 111; an upper plate portion 120b which ex-
tends leftward from an upper edge of the attached portion
120a; and a vertical plate portion 120c which connects
arear edge of the attached portion 120a and a rear edge
of the upper plate portion 120b. The attached portion
120a is connected to the first bracket 111 by a fixing
means such as a fastener (e.g., bolt) or welding. The
upper plate portion 120b has, on an upper surface there-
of, arearirradiation lamp 84 fixed and attached by a fixing
means such as a fastener. The vertical plate portion 120c
has a hole for attachment of some other device or mem-
ber. For example, areflecting plate or the like is attached.
[0125] Asillustratedin FIG. 14, the light supporting part
121 which is connected to the second bracket 112 (here-
inafter referred to as "second light supporting part") is
connected to the other of the opposite sides (right sides)
of the second bracket 112 in the vehicle-width direction
B3 and supports the rear irradiation lamp 84 in a position
rightward of the second bracket 112. That is, the rear
irradiation lamps 84 are disposed by the light supporting
parts 120 and 121 outward of the first bracket 111 and
the second bracket 112 in outward widthwise directions.
Specifically, the second light supporting part 121 in-
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cludes: an attached portion 121a attached to the second
bracket 112; an upper plate portion 121b which extends
rightward from an upper edge of the attached portion
121a; and a vertical plate portion 121¢c which connects
arear edge of the attached portion 121a and a rear edge
of the upper plate portion 121b. The attached portion
121ais connected to the second bracket 112 by a fixing
means such as a fastener (e.g., bolt) or welding. The
upper plate portion 121b has, on an upper surface there-
of, arearirradiation lamp 84 attached and fixed by a fixing
means such as afastener. The vertical plate portion 121¢
has a hole for attachment of some other device or mem-
ber.

[0126] The following description discusses the posi-
tional relationship between the monitoring device 36 at-
tached at the rear of the working vehicle 1 and the roof
16 and the rear window glass 13. As illustrated in FIGS.
6, 7A, 7B, and 10, front, left, and right portions of the
monitoring device 36 are each spaced apart from the
periphery of the roof 16 and the cutout 90 with clearance
C therebetween. Specifically, the left portion of the top
cover 105 is spaced apart from the first fringe portion
90a1 and the fourth fringe portion 90d1 along the vehicle-
width direction B3 with a gap C1 therebetween. The right
portion of the top cover 105 is spaced apart from the
second fringe portion 90b1 and the fifth fringe portion
90e1 along the vehicle-width direction B3 with a gap C2
therebetween. The front portion of the top cover 105 is
spaced apart from the third fringe portion 90c1 and the
sixth fringe portion 90f1 along the front-rear direction A3
with a gap C3 therebetween.

[0127] As illustrated in FIG. 10, at least a part of the
monitoring device 36 is located higher than the upper
surface of the roof 16, at least a part of the monitoring
device 36 is located lower than the upper surface of the
roof 16, and an upper edge of the monitoring device 36
(top cover 105) is at the same level as the uppermost
portion of the roof 16. Specifically, in an area rearward
of the middle portion of the cutout 90 in the front-rear
direction A3, an upper portion of the front wall 106 of the
top cover 105 projects upward relative to the upper sur-
face of the roof 16, and, in an area forward of the middle
portion of the cutout 90 in the front-rear direction A3, a
lower portion of the front wall 106 of the top cover 105 is
located lower than the upper surface of the roof 16 and
is located in the space of the cutout 90. Furthermore, the
upper edge of the top cover 105 is at the same level as
the upper edge of the flow-stopping portion 93, which is
the uppermostportion of the roof 16, along the top-bottom
direction.

[0128] As illustrated in FIG. 10, a lower edge of the
camera unit 39 of the monitoring device 36 is located
higher than a lower edge of the lower member 16B2.
Furthermore, as illustrated in FIG. 16, the lower edge of
the camera unit 39 is located higher than a swing shaft
about which the rear window glass 13 swing opens and
closes, and is located higher than the range of open-
ing/closing movement of the rear window glass 13. More
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specifically, the lower edge of the camera unit 39 is lo-
cated higher than the range of movement of the wiper
13a which moves as the rear window glass 13 opens and
closes.

[0129] The following description discusses the attach-
ment of the monitoring devices 36 which are provided on
the left and right sides of the working vehicle 1 and which
monitor areas sideward of the vehicle body 5. Note that
the monitoring device 36 provided on the left side of the
working vehicle 1 and the monitoring device 36 provided
on the right side of the working vehicle 1 have the same
configuration; therefore, the monitoring device 36 provid-
ed on the left side of the working vehicle 1 is described
as an example, and the description for the monitoring
device 36 provided on the right side of the working vehicle
1 is omitted.

[0130] Asillustratedin FIGS. 16 and 17, the protection
mechanism 9 includes a support stay 130 and a cover
136. As illustrated in FIG. 18, the support stay 130 is
connected to a pillar 45, orients a viewing direction of the
monitoring device 36 sideways, and supports the moni-
toring device 36 below a peripheral portion of the roof
16. In the present embodiment, the support stay 130 is
connected to an intermediate pillar 47. Note that, al-
though the support stay 130 is connected to the interme-
diate pillar 47 in the present embodiment, the support
stay 130 may be connected to another of the plurality of
pillars 45 other than the intermediate pillar 47. For exam-
ple, in the case of a configuration in which the plurality
of pillars 45 include the pair of front pillars 46 and the pair
ofrear pillars 48 but do notinclude the pair of intermediate
pillars 47, the support stay 130 is connected to any of
the rear pillars 48.

[0131] The supportstay 130 extends from the interme-
diate pillar 47 to an area above an opening 55 (left side
opening 55b), supports the monitoring device 36 above
the left side opening 55b, and extends outside the range
of opening/closing movement of the entry/exit door 14.
Specifically, as illustrated in FIGS. 17 to 20, the support
stay 130 includes a fixed part 131, an intermediate part
132, and a supporting part 133.

[0132] As illustrated in FIG. 19, the fixed part 131 is a
part fixed to the pillar 45, and is formed by, for example,
subjecting a thick steel plate to bending. As illustrated in
FIG. 18, the fixed part 131 is a long plate-like member
extending along the top-bottom direction, and is fixed to
a mounting bracket 47a provided outward of the interme-
diate pillar47 in an outward widthwise direction by a fixing
means such as a fastener (e.g., bolt) or welding.

[0133] As illustrated in FIG. 17, the intermediate part
132 is a part extending from the fixed part 131 toward
the roof 16, and is formed by, for example, subjecting a
bar-shaped member to bending. One end portion (rear
end portion, proximal end portion) of the intermediate
part 132 is attached and fixed to an upper portion of the
fixed part 131 by a fixing means such as welding, and
extends from the fixed part 131 toward the left side open-
ing 55b. An intermediate portion of the intermediate part
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132 is bent from one end thereof diagonally forward and
upward, and extends diagonally forward and upward and
diagonally rearward and downward with a gap C11 be-
tween the intermediate part 132 and the left side opening
55b along the front-rear direction A3 and the top-bottom
direction. The opposite end portion (front end portion,
distal end portion) of the intermediate part 132 is bent
forward and extends along the front-rear direction A3
above the left side opening 55b with a gap C12 between
the intermediate part 132 and the left side opening 55b
along the top-bottom direction. As described earlier, the
entry/exit door 14 is attached to the left side opening 55b
and is configured to be opened and closed; therefore,
the one end portion of the intermediate part 132 extends
from the fixed part 131 toward the entry/exit door 14, and
the intermediate portion of the intermediate part 132 is
bentfrom one end thereof diagonally forward and upward
and extends diagonally forward and upward and diago-
nally rearward and downward with a gap C13 between
the intermediate part 132 and the entry/exitdoor 14 along
the front-rear direction A3 and the top-bottom direction.
Furthermore, the opposite end portion of the intermediate
part 132 is bent forward and extends along the front-rear
direction A3 above the entry/exit door 14 with a gap C14
between the intermediate part 132 and the entry/exit door
14 along the top-bottom direction.

[0134] Asillustratedin FIGS. 19 and 20, the supporting
part 133 is provided on the intermediate part 132 and
supports the monitoring device 36 (camera unit 39). The
supporting part 133 is formed by, for example, subjecting
a thick steel plate to bending, and substantially in a
square U shape in plan view. Specifically, the supporting
part 133 includes a first support wall 133a, a second sup-
port wall 133b, and a third support wall 133c. The first
support wall 133a is disposed such that a plate surface
faces in the vehicle-width direction B3, and one of the
opposite sides of the first support wall 133a that is inward
of the other in an inward widthwise direction (right side)
is attached and fixed to the opposite end portion of the
intermediate part 132 by a fixing means such as welding.
As illustrated in FIG. 20, the first support wall 133a has,
in a lower portion thereof, holes 133a1 passing through
the first support wall 133a along the vehicle-width direc-
tion B3. The holes 133a1 are located lower than the mon-
itoring device 36.

[0135] The second supportwall 133b andthe third sup-
port wall 133c hold the monitoring device 36 therebe-
tween along the front-rear direction A3 to support the
monitoring device 36. As illustrated in FIGS. 19 and 20,
the second support wall 133b and the third support wall
133c each have a plate surface facing in the front-rear
direction A3 and are spaced apart from each other. The
second support wall 133b extends from one end (front
end) of the first support wall 133ain an outward widthwise
direction. The third support wall 133c extends from the
opposite end (rear end) of the first support wall 133a in
the outward widthwise direction. The second support wall
133b and the third support wall 133 each have, in one of
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opposite portions that is outward of the other in the out-
ward widthwise direction (in a left portion), holes 133b1
or holes 133c1 which are arranged along the top-bottom
direction. As illustrated in FIG. 21, the holes 133b1
(133c1) are long holes extending along the circumfer-
ence of an imaginary circle centered on the midpoint (piv-
ot axis) between the upper hole 133b1 (133c1) and the
lower hole 133b1 (133c1). The holes 133bl and the holes
133clhave fasteners such as bolts inserted therethrough,
and the monitoring device 36 is attached to the second
supportwall 133b and the third support wall 133c via the
holes and fasteners. Note that, when fasteners are loos-
ened, the holes 133b1 and the holes 133c1 are guided
by the fasteners, making it possible to allow the camera
unit 39 (monitoring device 36) to pivot about the pivot
axis to adjust the optical axis of the camera unit 39. Note
that the configurations of the second support wall 133b
and the third support wall 133c are not limited to those
described above, provided that the second support wall
133b and the third support wall 133c are configured to
pivotably support the camera unit 39 to adjust the optical
axis of the camera unit 39.

[0136] Asillustrated in drawings such as FIGS. 17, 19,
and 20, the support stay 130 includes a routing unit 135.
The routing unit 135 is a unit to route a transmission line
134 from the intermediate pillar 47 to the roof 16. The
transmission line 134 is, for example, a transmission line
134 such as an electric wire or a cord which connects
the stack indicating lamp 85 attached to the intermediate
pillar 47 and the control device 26. The routing unit 135
includes a first routing member 135a and second routing
members 135b.

[0137] Asillustratedin FIG. 17, the firstrouting member
135ais attached to the intermediate part 132 and routes
the transmission line 134 along the intermediate part 132.
Asillustrated in FIGS. 19 and 20, the first routing member
135a is formed by, for example, subjecting a thick steel
plate to bending, and is attached to and fixed to a lower
portion of the intermediate part 132 by a fixing means
such as welding. The first routing member 135a extends
from the lower portion of the intermediate part 132 in an
outward widthwise direction (rightward direction), and is
bent at its intermediate portion diagonally upward and in
the outward widthwise direction. The firstrouting member
135a is configured to have the transmission line 134
placed thereon, and is configured to route the transmis-
sionline 134 inthe gap C11 (C13) below the intermediate
part 132.

[0138] As illustrated in FIG. 17, the second routing
members 135b are attached to the supporting part 133
and route the transmission line 134. As illustrated in
FIGS. 19 and 20, the second routing members 135b are
each, for example, a cable tie configured to route the
transmission line 134, and a pair of the second routing
members 135b are arranged along the front-rear direc-
tion A3. The second routing members 135b are located
lower than the monitoring device 36, are attached to the
holes 133a1 in the lower portion of the first support wall

10

15

20

25

30

35

40

45

50

55

17

133a of the supporting part 133, and are configured to
route the transmission line 134 in the gap C12in a direc-
tion away from the intermediate part 132, i.e., in a forward
direction.

[0139] Asillustratedin FIGS. 17 and 18, the cover 136
is attached to the intermediate pillar 47, routes the trans-
mission line 134 on the intermediate pillar 47, and covers
the transmission line 134. The cover 136 is formed by
subjecting a thick steel plate to bending, and is substan-
tially in a square U shape in plan view. The cover 136 is
long in the top-bottom direction, overlaps the fixed part
131 of the support stay 130 in the top-bottom direction
and the front-rear direction A3, and covers the fixed part
131. Specifically, the cover 136 includes a first cover wall
137, a second cover wall 138, a third cover wall 139, and
an extending portion 140.

[0140] As illustratedin FIG. 17, the first cover wall 137
has a plate surface facing in the vehicle-width direction
B3, and is located outward of the intermediate pillar 47
in an outward widthwise direction. The first cover wall
137 is disposed so as to face one of the opposite sides
of the intermediate pillar 47 that is outward of the other
in the outward widthwise direction. An upper portion of
the first cover wall 137 overlaps the fixed part 131 of the
support stay 130 in the top-bottom direction and the front-
rear direction A3.

[0141] The second cover wall 138 and the third cover
wall 139 each have a plate surface facing in the front-
rear direction A3, and the second cover wall 138 extends
from the front edge of the first cover wall 137 in an inward
widthwise direction. The third cover wall 139 extends
from the rear edge of the first cover wall 137 in the inward
widthwise direction, and is disposed so as to face the
second cover wall 138 in the front-rear direction A3. That
is, the cover 136, together with the intermediate pillar 47,
defines a space therein, and is configured to route the
transmission line 134 in the space.

[0142] Asiillustratedin FIGS. 17 and 18, the extending
portion 140 is a portion extending forward from an inter-
mediate portion of the second cover wall 138 in the top-
bottom direction, and is a plate-like portion having a plate
surface facing in the vehicle-width direction B3. The ex-
tending portion 140 has holes 140a which are arranged
along the top-bottom direction and which pass through
the extending portion 140 along the vehicle-width direc-
tion B3. The extending portion 140 has fasteners such
as bolts inserted through the holes 140a and is fixed to
a mounting bracket 47b provided on the one of the op-
posite sides of the intermediate pillar 47 that is outward
of the other in the outward widthwise direction. Note that
the method of fixing the extending portion 140 and the
mounting bracket 47b together is not limited to using fas-
teners, and may be a fixing means such as welding.
[0143] The following description discusses routing the
transmission line 134 by the support stay 130 and the
cover 136. As illustrated in FIG. 17, the transmission line
134 extends from the stack indicating lamp 85, passes
through the space defined by the cover 136 and the in-
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termediate pillar 47 to an area above the cover 136, and
is routed toward the roof 16. The transmission line 134,
which extends from the upper portion of the cover 136,
is routed by the routing unit 135 of the support stay 130
from the intermediate pillar 47 to the roof 16. Specifically,
the transmission line 134, which extends from the upper
portion of the cover 136, is placed on the first routing
member 135a. That s, the transmission line 134 is routed
in the following manner: the transmission line 134 ex-
tends from the intermediate pillar 47 toward the opening
55 (entry/exit door 14), is bent diagonally forward and
upward, and extends diagonally forward and upward and
diagonally rearward and downward above the gap C11
(C13) between the transmission line 34 and the opening
55 (entry/exit door 14) along the front-rear direction A3
and the top-bottom direction.

[0144] As illustrated in FIG. 17, the transmission line
134, which is routed on the first routing member 135a,
extends forward and is routed to the second routing mem-
bers 135b.

[0145] That is, the transmission line 134 is routed in
the following manner: the transmission line 134 extends
from an upper portion of the first routing member 1353,
curves forward, and is routed below the monitoring de-
vice 36. Furthermore, the transmission line 134 is routed
in the gap C12 (C14) between the transmission line 134
and the opening 55 (entry/exit door 14) along the top-
bottom direction. In other words, the transmission line
134 is routed such that the transmission line 134 extends
along the front-rear direction A3 above the opening 55
(entry/exit door 14).

[0146] The transmission line 134 routed on the second
routing members 135b passes through a hole in the lower
member 16B2 of the roof 16 and a grommet (not illus-
trated) attached to the hole and is routed inside the roof
16.

[0147] Note that, although the support stay 130 sup-
ports the monitoring device 36 provided on the left or
right side of the working vehicle 1 in the present embod-
iment, the support stay 130 may be applied to the mon-
itoring device 36 provided at the front or rear of the work-
ing vehicle 1.

[0148] The following description discusses routing ca-
bles 150 which are connected to monitoring devices 36
provided on the left and right sides of the working vehicle
1 to monitor areas sideward of the vehicle body 5 and
which supply electricity to the monitoring devices 36
and/or connect the monitoring devices 36 and the control
device 26. As illustrated in FIGS. 17, 22, and 23, the
protection apparatus includes a plurality of routing stays
152. The plurality of routing stays 152 are configured to
route the cables 150 which supply electricity to the mon-
itoring devices 36 that monitor areas sideward of the ve-
hicle body 5 or which connect the monitoring devices 36
and the control device 26. The cables 150 are electric
wires, cords, or the like, and are routed from the moni-
toring devices 36 into a hole in the roof 16 and a grommet
151 attached to the hole.
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[0149] Asillustrated in FIG. 22, the plurality of routing
stays 152 are provided on the peripheral portion of the
roof 16 and route the cables 150. The plurality of routing
stays 152 are each formed by subjecting a thick steel
plate to bending, and are each, for example, a plate mem-
ber having a cross section substantially in an L-shape.
[0150] As illustrated in FIGS. 24 and 26, the plurality
of routing stays 152 each include an attachment portion
153a or 154a, a placement portion 153b or 154b, and an
upright portion 153c or 154c. The attachment portion
153a(154a)is a portion attached to the peripheral portion
of the roof 16. The attachment portion 153a (154a) is
attached and fixed to, for example, a lower side of the
peripheral portion of the lower member 16B2 by a fixing
means such as a fastener (e.g., bolt) or welding.

[0151] Asillustratedin FIGS. 24 and 26, the placement
portion 153b (154b) extends from the attachment portion
153a (154a) in a horizontal outward direction and is dis-
posed such that its plate surface faces in the top-bottom
direction. The placement portion 153b (154b) is in the
shape of, for example, a rectangle having short edges
and long edges in plan view. As illustrated in FIGS. 22
and 23, the short edges of the placement portion 153b
(154b) extend in a direction orthogonal to the direction
of extension of the peripheral portion of the lower member
16B2, and the long edges of the placement portion 153b
(154b) extend in the same direction as the direction of
extension of the peripheral portion of the lower member
16B2.

[0152] As illustrated in FIGS. 24 and 26, the upright
portion 153c (154c) extends upward from the opposite
side of the placement portion 153b (154b) from the at-
tachment portion 153a (154a). As illustrated in FIGS. 25
and 27, the upright portion 153c (154c) is disposed so
as to face a lateral side of the peripheral portion of the
lower member 16B2.

[0153] As illustrated in FIGS. 24 and 26, the plurality
of routing stays 152 may differ in shape from each other,
and, in the present embodiment, the plurality of routing
stays 152 include, for example, a first stay 153 and a
second stay 154 that differs in shape from the first stay
153. The short edges of the first stay 153 and the short
edges of the second stay 154 are equal in length to each
other, and the long edges of the second stay 154 are
longer than the long edges of the first stay 153. That is,
the second stay 154 is larger than the first stay 153.
[0154] As illustrated in FIGS. 24 to 27, the plurality of
routing stays 152 each have a drain portion 153d or 154d.
The drain portion 153d (154d) is a portion which passes
through the routing stay 152 substantially along the top-
bottom direction and which allows passage of rainwater
flowing downward from above. Specifically, the drain por-
tion 153d (154d) is a cutout in the attachment portion
153a (154a) depressed in a horizontal outward direction,
and, as illustrated in FIGS. 25 and 27, the drain portion
153d (154d), together with the roof 16, defines a space
therebetween which passes through the routing stay 152
substantially along the top-bottom direction. For exam-
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ple, the first stay 153 has a single drain portion 153d in
an intermediate portion of a long edge in the horizontal
direction. For example, the second stay 154 has two drain
portions 154d in intermediate portions of a long edge in
the horizontal direction. Note that the number and shapes
of drain portions 153d (154d) are not limited to those
described above, provided that the drain portion 153d
(154d) passes through the routing stay 152 substantially
along the top-bottom direction and allows passage of
rainwater flowing downward from above. For example,
the drain portion 153d (154d) may be composed of a
plurality of through holes or a single through hole in the
attachment portion 153a (154a).

[0155] Note that, although the plurality of routing stays
152 as described above each have the attachment por-
tion 153a (154a) attached to the lower side of the periph-
eral portion of the roof 16, the configuration in which the
attachment portion is attached to the lateral side of the
peripheral portion of the roof 16 (lower member 16B2)
may be employed. In such a case, the attachment portion
extends downward from the lateral side of the peripheral
portion of the roof 16, and the placement portion extends
in the horizontal inward direction from the lower edge of
the attachment portion. The upright portion extends up-
ward from the opposite side of the placement portion from
the attachment portion, that is, the upright portion ex-
tends upward from one of the opposite sides of the place-
ment portion that is inward of the other in the horizontal
inward direction. Furthermore, the cables 150 are routed
between upper surfaces of the placement portions and
the lower side of the peripheral portion of the roof 16.
[0156] The following description specifically discusses
the locations at which the plurality of routing stays 152
are attached. As illustrated in FIG. 22, the plurality of
routing stays 152 are disposed in an area ranging from
the rear of each camera unit 39 (monitoring device 36)
to the grommet 151 attached to the lower member 16B2,
thatis, disposed on the peripheral portion of the rear por-
tion of the lower member 16B2. The first stays 153 are
disposed at locations at which the cable 150 is relatively
likely to curve, and the second stays 154 are disposed
at locations at which the cable 150 is relatively unlikely
to curve. Specifically, the first stays 153 are disposed at
locations rearward of the monitoring devices 36 and at
locations on the peripheral portion of the lower member
16B2 at which the outer shape of the peripheral portion
forms a curve in plan view. The second stays 154 are
disposed at locations on the peripheral portion of the low-
er member 16B2 at which the outer shape of the periph-
eral portion is substantially straight in plan view. In the
present embodiment, each pair of first stays 153 are dis-
posed on opposite sides (left side and right side) in the
vehicle-width direction B3 on the peripheral portion of the
lower member 16B2, and each pair of first stays 154 are
disposed on the opposite sides (left side and right side)
in the vehicle-width direction B3 on the peripheral portion
of the lower member 16B2. Furthermore, the plurality of
routing stays 152 are disposed in the following order in
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the direction from the rear of the camera units 39 (mon-
itoring devices 36) toward the grommet 151: first stays
153, second stays 154, first stays 153, and second stays
154.

[0157] As illustrated in FIGS. 16 and 17, the plurality
of routing stays 152 are disposed below the roof 16 (outer
roof 16B, lower member 16B2) and are spaced apart
from openings 55. Furthermore, as illustrated in FIGS.
25 and 27, the plurality of routing stays 152 are disposed
inward and downward of the outer periphery of the upper
surface of the roof 16. Specifically, one of the opposite
sides of each of the plurality of routing stays 152 that is
outward of the other in the horizontal outward direction
is located inward of the outer edge 16b1 of the upper
member 16B1 and the outer edge 16b2 of the lower mem-
ber 16B2 in the horizontal inward direction.

[0158] Furthermore, as illustrated in FIG. 22, the plu-
rality of routing stays 152 are disposed between the roof
16 and a filter 155 provided on the roof 16. The filter 155
is detachably provided on the lower side of the peripheral
portion of the roof 16. The roof 16 has a vent 156 through
which outside air is introduced through the filter 155. The
vent 156 is a duct which opens downward and which
allows outside air to be introduced from the bottom of the
peripheral portion of the roof 16 into an air conditioner
unit. The filter 155 and the vent 156 are disposed at the
lower side of the peripheral portion of the roof 16 at the
rear of the roof 16. The filter 155 is detachably attached
to the roof 16 by an attaching means such as a fastener
(e.g., bolt) and can be detached in the downward direc-
tion. That is, because the plurality of routing stays 152
are disposed between the roof 16 and the filter 155 pro-
vided on the roof 16, the plurality of routing stays 152 are
located outward, in the horizontal outward direction, of
the range within which the filter 155 moves when the filter
155 is attached or detached.

[0159] The following description discusses the loca-
tions of the cables 150 which are connected to the mon-
itoring devices 36 for monitoring areas sideward of the
vehicle body 5 and which are routed on the foregoing
plurality of routing stays 152. A cable 150 which is con-
nected to the monitoring device 36 disposed on the left
side of the working vehicle 1 is described. As illustrated
in FIG. 22, the cable 150 extends rearward from the mon-
itoring device 36 which monitors an area sideward of the
vehicle body 5, and is placed on a placement portion
153b of a first stay 153 (which is one of the plurality of
routing stays 152) that is disposed rearward of the mon-
itoring device 36. The cable 150 routed on the first stay
153 extends from the first stay 153 and is placed on a
placement portion 154b of a second stay 154 disposed
rearward of the first stay 153, curves diagonally rightward
and rearward, and is placed on a placement portion 153b
of another first stay 153 disposed rearward of the second
stay 154. With this, the cable 150 is routed between the
roof 16 and the filter 155 provided on the roof 16, and is
located outward in the horizontal outward direction of the
range within which the filter 155 moves when the filter
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155 is attached or detached. In other words, the cable
150 does not overlap, along the horizontal direction, the
range within which the filter 155 moves when the filter
155 is attached or detached.

[0160] The cable 150 routed on the placement portion
153b of the other first stay 153 curves diagonally right-
ward and rearward, extends from the other first stay 153
and is placed on a placement portion 154b of another
second stay 154 disposed rearward of the other first stay
153, curves rightward, and extends toward the grommet
151.

[0161] Another cable 150 which is connected to the
monitoring device 36 disposed on the right side of the
working vehicle 1 is described. As illustrated in FIG. 22,
the cable 150 extends rearward from the monitoring de-
vice 36 which monitors an area sideward of the vehicle
body 5, and is placed on a placement portion 153b of a
first stay 153 (which is one of the plurality of routing stays
152) disposed rearward of the monitoring device 36. The
cable 150 routed on the first stay 153 extends from the
first stay 153 and is placed on a placement portion 154b
of a second stay 154 disposed rearward of the first stay
153, curves diagonally leftward and rearward, and is
placed on a placement portion 153b of another first stay
153 disposed rearward of the second stay 154. The cable
150 routed on the placement portion 153b of the other
first stay 153 curves diagonally leftward and rearward,
extends from the other first stay 153 and is placed on a
placement portion 154b of another second stay 154 dis-
posed rearward of the other first stay 153, curves left-
ward, and extends toward the grommet 151.

[0162] Note that the description in the present embod-
iment discussed the plurality of routing stays 152 which
are provided on the peripheral portion of the roof 16 and
which route the cables 150 connected to the monitoring
devices 36 for monitoring the areas sideward of the ve-
hicle body 5, using such cables 150 as an example; how-
ever, therouting stays 152 may route cables 150 for other
electric devices 36 such as illuminating lamps 81 instead
of the cables 150 connected to the monitoring devices
36 for monitoring the areas sideward of the vehicle body
5.

[0163] The following description discusses the flow of
rainwater or the like flowing on the upper surface of the
roof 16 (outer roof 16B, upper member 16B1). Once rain-
water or the like has fallen on the upper surface of the
upper member 16B1, the rainwater or the like is guided
toward the periphery of the roof 16 due to the slope of
the upper surface of the upper member 16B1 and by the
first groove 91 and the second groove 92. Specifically,
rainwater or the like fallen on a front portion of the upper
surface of the upper member 16B1 flows toward the pe-
riphery of the front portion of the upper member 16B1
duetothe slope of the upper surface of the upper member
16B1, and falls downward from the outer edge 16b1 at
the front. Rainwater or the like fallen on the middle portion
of the upper surface of the upper member 16B1 falls
downward from the outer edge 16b1 at the left of the
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upper member 16B1 or the outer edge 16b1 at the right
of the upper member 16B1 or flows into the second
groove 92 due to the slope of the upper surface of the
upper member 16B1. Rainwater or the like fallen on a
rear portion of the upper surface of the upper member
16B1 falls downward from the periphery of the rear por-
tion of the upper member 16B1 or flows into the first
groove 91 due to the slope of the upper surface of the
upper member 16B1.

[0164] Rainwaterorthe like flowedinto the third portion
92c¢ or the fourth portion 92d of the second groove 92 is
guided to the front or rear portion of the upper member
16B1. The rainwater or the like flowed into the third por-
tion 92c or the fourth portion 92d, when guided to the
front portion of the upper member 16B1, flows into the
second portion 92b. The rainwater or the like, when over-
flowed the third portion 92c¢ or the fourth portion 92d in
an outward widthwise direction, flows into the fifth portion
92e or the sixth portion 92f.

[0165] The rainwater or the like, when flowed into the
fifth portion 92e or the sixth portion 92f of the second
groove 92, is guided to the front or rear portion of the
upper member 16B1. The rainwater or the like flowed in
to the fifth portion 92e or the sixth portion 92f, when guid-
ed to the front portion of the upper member 16B1, flows
into (merges with) the second portion 92b. The rainwater
or the like, when overflowed the fifth portion 92e or the
sixth portion 92f in an outward widthwise direction, flows
toward the periphery at the left of the upper member 16B1
or the periphery at the right of the upper member 16B1
due tothe slope of the upper surface of the upper member
16B1. The rainwater or the like flowed toward the periph-
ery at the left of the upper member 16B1 or the periphery
at the right of the upper member 16B1 falls downward
from the outer edge 16b1 at the left of the upper member
16B1 or from the outer edge 16b1 at the right of the upper
member 16B1.

[0166] The rainwater or the like flowed into the second
portion 92b is guided to the periphery at the front of the
upper member 16B1 by the second portion 92b and falls
downward from the periphery at the front.

[0167] The rainwater or the like flowed into the first
groove 91 is guided to a portion outward (leftward) of the
left edge of the rear window glass 13 and to a portion
outward (rightward) of the right edge of the rear window
glass 13 by the first groove 91, and falls downward from
the periphery at the rear of the upper member 16B1. In
other words, rainwater or the like flowed into the first
groove 91 is guided to a portion rightward of the first rear
pillar 48L and a portion leftward of the second rear pillar
48R by the first groove 91, and falls downward from the
periphery at the rear of the upper member 16B1. Further-
more, rainwater or the like overflowed the first groove 91
rearward is stopped by the flow-stopping portion 93 and
is guided in outward widthwise direction(s). The rainwater
or the like guided by the flow-stopping portion 93 in the
outward widthwise direction(s) and overflowed the first
groove 91 flows from end(s) of the flow-stopping portion
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93 rearward and falls downward from the periphery at
the rear of the upper member 16B1. Furthermore, the
rainwater or the like overflowed the flow-stopping portion
93 rearward falls from the periphery at the rear of the
upper member 16B1 or flows into the cutout 90.

[0168] As illustrated in FIG. 7B, the rainwater or the
like flowed into the cutout 90 flows downward along the
first inner side wall 90a, the second inner side wall 90b,
and the first inclined wall 90c, flows toward the first fringe
portion 90a1, the second fringe portion 90b1, and the
third fringe portion 90c1, and falls downward through the
clearance C without reaching the monitoring device 36.
Specifically, the rainwater or the like, when flowed to the
first fringe portion 90a1, flows to the fourth fringe portion
90d1 and falls downward from the fourth fringe portion
90d1. The rainwater or the like, when flowed to the sec-
ond fringe portion 90b1, flows to the fifth fringe portion
90e1 and falls downward from the fifth fringe portion
90e1. The rainwater or the like, when flowed to the third
fringe portion 90c1, flows to the sixth fringe portion 90f1
and falls downward from the sixth fringe portion 90f1.
[0169] Furthermore, rainwater or the like flowed from
the upper surface of the roof 16 (outer roof 16B, upper
member 16B1) to any of the cables 150 or any of the
plurality of routing stays 152 or rainwater or the like on
any of the cables 150 or any of the plurality of routing
stays 152 flows along the upright portion and the place-
ment portion 153b (154b) and falls downward through
the drain portion 153d (154d).

[0170] As has been described, a protection mecha-
nism 9 for a working vehicle 1 includes: a roof 16 which
is provided above an operator’s seat 10 and which has
a cutout 90 extending along a top-bottom direction; and
an electric device 36 at least a part of which is located in
the cutout 90. The configuration makes it possible to dis-
pose the electric device 36 on the roof 16 in a compact
manner without having to increase the dimension of the
roof 16 along the top-bottom direction.

[0171] The cutout 90 has a dimension along a vehicle-
body-width direction B3, the dimension being uniform
along a front-to-rear direction or increasing in the front-
to-rear direction. This configuration makes it possible to
guide rainwater which has flowed from the roof 16 to the
cutout 90 so that the rainwater will not fall onto the electric
device 36.

[0172] The cutout 90 has a thickness along the top-
bottom direction, the thickness decreasing in the front-
to-rear direction. This configuration makes it possible to
increase the speed of flow of the rainwater flowing from
the roof 16 to the cutout 90. This makes it possible to
allow the rainwater to flow without staying still and thus
possible to prevent the rainwater from falling onto the
electric device 36.

[0173] The roof 16 has, in an upper surface thereof, a
first groove 91 which is located on an opposite side of
the cutout 90 from the electric device 36, and the first
groove 91 extends in a direction away from the cutout
90. With this configuration, rainwater flowing on the upper
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surface of the roof 16 is guided along the first groove 91
in direction(s) away from the cutout 90. This makes it
possible to eliminate or reduce the likelihood that the rain-
water will flow toward the electric device 36.

[0174] The roof 16 has, at the upper surface thereof,
a flow-stopping portion 93 which extends between the
first groove 91 and the cutout 90 and which protrudes
upward. With this configuration, rainwater flowing on the
upper surface of the roof 16 is guided along the first
groove 91 in direction(s) away from the cutout 90 and, if
the rainwater overflowed the first groove 91, the rainwater
overflowed is stopped by the flow-stopping portion 93.
This makes it possible to further ensure that the rainwater
flowing on the upper surface of the roof 16 will not fall
onto the electric device 36.

[0175] The electric device 36 is spaced apart from the
cutout 90 with clearance C therebetween. With this con-
figuration, rainwater flowing toward the electric device 36
passes through the clearance C and therefore does not
reach the electric device 36. Itis also possible to eliminate
or reduce the likelihood that the cutout 90 in the roof 16
and the electric device 36 will interfere with each other
when the relative positions of the electric device 36 and
the roof 16 change due to, for example, vibration of the
vehicle body 5.

[0176] The electric device 36 is a monitoring device 36
to monitor surroundings of a vehicle body 5. With this
configuration, when the monitoring device 36 is located
higher than the upper surface of the roof 16, the moni-
toring device 36 is capable of monitoring the surround-
ings of the vehicle body 5 from a higher position. This
enables monitoring of a wide region.

[0177] The monitoring device 36 includes: an obstacle
detector 38 to detect an obstacle and/or a camera unit
39 to capture an image of the surroundings of the vehicle
body 5; and a top cover 105 which covers the obstacle
detector 38 and/orthe camera unit 39 from an upper side;
and an upper edge of the top cover 105 is at the same
level as an uppermost portion of the roof 16. With this
configuration, the cover 105 is capable of protecting the
upper portion of the obstacle detector 38 and/or the cam-
era unit 39 against rainwater, and, because the top cover
105 does not project relative to the upper surface of the
roof 16, it is possible to prevent or reduce the contact of
the top cover 105 with an obstacle even in cases where
the working vehicle 1 is stored in a small space.

[0178] The top cover 105 includes: a front wall 106
which covers the obstacle detector 38 and/or the camera
unit 39 from an upper front side; and arear wall 107 which
covers the obstacle detector 38 and/or the camera unit
39 from an upper rear side. With this configuration, the
top cover 105 is capable of eliminating or reducing the
likelihood that rainwater will fall onto the obstacle detector
38 and/or the camera unit 39 in the front-rear direction A3.
[0179] A working vehicle 1 comprises: the protection
mechanism 9; a vehicle body 5; and a linkage unit 5a to
link a working device to a rear of the vehicle body 5,
wherein the roof 16 has the cutout 90 in a rear portion of
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an upper surface thereof, and the electric device 36 is
located at a rear of the cutout 90. This configuration
makes it possible to provide a working vehicle 1 which
brings about the foregoing superior effects.

[0180] A protection mechanism 9 for a working vehicle
1, comprises: a roof 16 provided above an operator’'s
seat 10; and an electric device 36 provided on a periph-
eral portion of the roof 16, wherein the roof 16 has a flow-
stopping portion 93 which protrudes upward from an up-
per surface of the roof 16 to stop rainwater from flowing
toward the electric device 36. With this configuration, the
flow of rainwater flowing on the upper surface of the roof
16 is stopped by the flow-stopping portion 93, making it
possible to eliminate or reduce the likelihood that the rain-
water fill fall onto the electric device 36.

[0181] The roof 16 has, in the upper surface thereof,
a first groove 91 which is located on an opposite side of
the flow-stopping portion 93 from the electric device 36;
and the first groove 91 extends in a direction away from
the electric device 36. With this configuration, rainwater
flowing on the upper surface of the roof 16 flows along
the first groove 91 and therefore is guided in direction(s)
away from the electric device 36. This makes it possible
to further reduce the likelihood that the rainwater flowing
on the upper surface of the roof 16 will fall onto the electric
device 36.

[0182] The protection mechanism 9includes a plurality
of pillars 45 which support the roof 16 and which are
spaced apart from each other; the electric device 36 is
located between the plurality of pillars 45; the protection
mechanism 9includes awindow part 13 whichis provided
between the plurality of pillars 45 and which is configured
to be opened and closed; and the first groove 91 extends
in a directions away from the electric device 36 to a por-
tion outward of a side edge of the window part 13. With
this configuration, rainwater flowing in the first groove 91
flows to a portion outward of the window part 13. This
makes it possible, when the window part 13 is open, to
eliminate or reduce the likelihood that rainwater flowing
in the first groove 91 will flow into the protection mecha-
nism 9.

[0183] The protection mechanism 9includes a plurality
of pillars 45 which support the roof 16 and which are
spaced apart from each other; and the first groove 91
extends in directions away from the electric device 36 to
a portion outward of one of the plurality of pillars 45 and
to another portion outward of another of the plurality of
pillars 45. With this configuration, rainwater flowing in the
first groove 91 flows to portions outward of the plurality
of pillars 45. This makes it possible to eliminate or reduce
the likelihood that rainwater flowing in the first groove 91
will pass between the plurality of pillars 45 and flow into
the protection mechanism 9.

[0184] The roof 16 has, in the upper surface thereof,
a second groove 92 which is located on an opposite side
of the first groove 91 from the electric device 36; and the
second groove 92 extends in a direction away from the
electric device 36. With this configuration, rainwater flow-
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ing toward the electric device 36 flows into the second
groove 92 and, even if the rainwater overflowed the sec-
ond groove 92, the rainwater flows into the first groove
91. This makes it possible to further reduce the likelihood
that the rainwater flowing on the upper surface of the roof
16 will fall onto the electric device 36.

[0185] The first groove 91 and the second groove 92
differ in depth from each other. This configuration makes
it possible to allow different amounts of rainwater to flow
into the first groove 91 and the second groove 92. With
this, more rainwater flows into a deeper one of the first
and second grooves 91 and 92, making it possible to
eliminate or reduce the likelihood that the rainwater will
stay still and possible to allow the rainwater to flow quick-
ly.

[0186] The first groove 91 is deeper than the second
groove 92. This configuration makes it possible to allow
rainwater flowed into the first groove 91 to flow quickly,
and the roof 16 is capable of quickly draining off rainwater
fallen relatively close to the electric device 36.

[0187] A dimension L2 of the second groove 92 along
a vehicle-body-width direction B3 is greater than a di-
mension L1 of the first groove 91 along the vehicle-body-
width direction B3. With this configuration, rainwater flow-
ing along the second groove 92 flows to portion(s) out-
ward of the first groove 91. This makes it possible to
eliminate or reduce the likelihood that the rainwater flow-
ing along the second groove 92 will flow into the first
groove.

[0188] The electric device 36 is a monitoring device 36
to monitor an area rearward of a vehicle body 5, the mon-
itoring device 36 being provided at a rear of the roof 16;
and the roof 16 has the flow-stopping portion 93 and the
first groove 91 in a rear portion thereof. With this config-
uration, the flow of rainwater flowing on the upper surface
of the roof 16 is stopped by the flow-stopping portion 93,
making it possible to eliminate or reduce the likelihood
that the rainwater will fall into the area rearward of the
vehicle body 5 which is monitored by the monitoring de-
vice 36.

[0189] A working vehicle 1 comprises: the protection
mechanism 9; a vehicle body 5; and a linkage unit 5a to
link a working device to a rear of the vehicle body 5. This
configuration makes it possible to provide a working ve-
hicle 1 which brings about the foregoing superior effects.
[0190] A protection mechanism 9 for a working vehicle
1 comprises: a roof 16 provided above an operator’s seat
10; a pillar 45 which extends upward from a vehicle body
5 and which supports a roof 16; a camera unit 39 with a
predetermined viewing direction; and a support stay 130
which is connected to the pillar 45, which orients the view-
ing direction of the camera unit 39 sideways, and which
supports the camera unit 39 below a peripheral portion
of the roof 16. This configuration makes it possible, even
if the area below the roof 16 is small and the camera unit
39 is difficult to attach in such a small area, to easily
dispose the camera unit 39 below the peripheral portion
of the roof 16 via the pillar 45.
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[0191] The protection mechanism 9 comprises a plu-
rality of the pillars 45 including a front pillar 46 which
supports a front portion of the roof 16 and a rear pillar 48
which supports a rear portion of the roof 16, and the sup-
port stay 130 is connected to the rear pillar 48. This con-
figuration makes it possible to easily dispose the camera
unit 39 below the peripheral portion of the roof 16 without
interfering with the forward view of an operator seated
on the operator’s seat 10.

[0192] The protection mechanism 9 comprises a plu-
rality of the pillars 45 including a front pillar 46 which
supports a front portion of the roof 16, a rear pillar 48
which supports a rear portion of the roof 16, and an in-
termediate pillar 47 which is located between the front
pillar 46 and the rear pillar 48 and which supports the
roof 16, and the support stay 130 is connected to the
intermediate pillar 47. This configuration makes it possi-
ble to easily dispose the camera unit 39 below the pe-
ripheral portion of the roof 16 without interfering with the
forward view of an operator seated on the operator’s seat
10.

[0193] The protection mechanism 9 for a working ve-
hicle 1 comprises a support frame 49 which connects the
pillars 45, which defines an opening 55 together with the
vehicle body 5 and the pillars 45, and which supports the
roof 16, wherein the support stay 130 extends from one
of the pillars 45 to an area above the opening 55 and
supports the camera unit 39 above the opening 55. With
this configuration, the support stay 130 disposes the
camera unit 39 above the opening 55, making it possible
to eliminate or reduce the likelihood that the camera unit
39 will interfere with the range of the opening 55.
[0194] The protection mechanism 9 for a working ve-
hicle 1 comprises an entry/exit door 14 to open and close
the opening 55, wherein the support stay 130 extends
outside a range of opening/closing movement of the en-
try/exit door 14. With this configuration, since the support
stay 130 extends outside the range of the opening/clos-
ing movement of the entry/exit door 14, it is possible to
eliminate or reduce the likelihood that the entry/exit door
14 and the support stay 130 will interfere with each other
when the entry/exit door 14 is opened or closed.

[0195] The supportstay 130 includes a routing unit 135
to route a transmission line 134 from the pillar 45 to the
roof 16. With this configuration, the support stay 130 also
serves to support the transmission line 134 in addition to
supporting the camera unit 39.

[0196] The support stay 130 includes: a fixed part 131
which is fixed to the pillar 45; an intermediate part 132
which extends from the fixed part 131 toward the roof 16;
and a supporting part 133 which is provided on the inter-
mediate part 132 and which supports the camera unit 39,
and the routing unit 135 includes: a first routing member
135a which is attached to the intermediate part 132 and
which routes the transmission line 134 along the inter-
mediate part 132; and a second routing member 135b
which is attached to the supporting part 133 and which
routes the transmission line 134. With this configuration,
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the support stay 130 supports the camera unit 39, and
the first routing member 135a and the second routing
member 135b reliably route the transmission line 134
from the intermediate pillar 47 toward the roof 16.
[0197] The protection mechanism 9 comprises a cover
136 which is attached to the pillar 45, which routes the
transmission line 134 on the pillar 45, and which covers
the transmission line 134, wherein the transmission line
134 is routed to the roof 16 along the cover 136 and the
support stay 130. With this configuration, the cover 136
makes it possible to route the transmission line 134 and
to prevent or reduce the exposure of the transmission
line 134 to the outside environment.

[0198] A working vehicle 1 comprises the protection
mechanism 9, a vehicle body 5, and a linkage unit 5a to
link a working device to a rear of the vehicle body 5. This
configuration makes it possible to provide a working ve-
hicle 1 which brings about the foregoing superior effects.
[0199] A protection mechanism 9 for a working vehicle
1 comprises: aroof 16 provided above an operator’s seat
10; a plurality of routing stays 152 provided on a periph-
eral portion of the roof 16; and a cable 150 routed on the
routing stays 152. This configuration makes it possible
to easily route the cable 150 along the peripheral portion
of the roof 16.

[0200] The plurality of routing stays 152 include: an
attachment portion 153a (154a) attached to the periph-
eral portion of the roof 16; and a placement portion 153b
(154b) which extends from the attachment portion 153a
(154a) and which is for placement of the cable 150. This
configuration makes it possible to more easily route the
cable 150 along the peripheral portion of the roof 16.
[0201] The plurality of routing stays 152 include: an
upright portion 153c¢ (154c) which extends upward from
the opposite side of the placement portion 153b (154b)
from the attachment portion 153a (154a). This configu-
ration makes it possible to prevent the cable 150 from
falling off the placement portion 153b (154b).

[0202] The plurality of routing stays 152 have a drain
portion which passes through the routing stay 152 sub-
stantially along a top-bottom direction and which allows
passage of rainwater flowing downward from above. This
configuration makes it possible to eliminate or reduce the
likelihood that rainwater will stay on the routing stay 152.
[0203] The protection mechanism 9 for a working ve-
hicle 1 comprises a plurality of electric devices 36 which
are disposed on the peripheral portion of the roof 16 and
which are disposed facing in respective different direc-
tions, wherein the cable 150 is connected to the electric
devices 36. This configuration makes it possible to easily
route a harness for the plurality of electric devices 36
disposed facing in respective different directions.
[0204] The plurality of routing stays 152 are disposed
inward and downward of an outer periphery of an upper
surface of the roof 16, and the cable 150 is routed inward
and downward of the outer periphery of the upper surface
of the roof 16. This configuration makes it possible to
prevent or reduce the exposure of the cable 150 to wind
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and rain.

[0205] Theroof 16 has: afilter 155 detachably provided
on a lower side of the peripheral portion of the roof 16;
and a vent 156 through which outside air is introduced
through the filter 155, the plurality of routing stays 152
are disposed below an area inward of the outer periphery
of the upper surface of the roof 16 and are disposed be-
tween the roof 16 and the filter 155, and the cable 150
is routed below the area inward of the outer periphery of
the upper surface of the roof 16 and is routed between
the roof 16 and the filter 155 With this configuration, the
cable 150 does not interfere with the filter 155 when the
filter 155 is attached or detached, making it possible to
achieve simple routing of the cable 150 while ensuring
maintainability.

[0206] A working vehicle 1 comprises the protection
mechanism 9, a vehicle body 5, and a linkage unit 5a to
link a working device to a rear of the vehicle body 5. This
configuration makes it possible to provide a working ve-
hicle 1 which brings about the foregoing superior effects.
[0207] A protection mechanism 9 for a working vehicle
1 comprises: a roof which covers an operator's seat 10
from an upper side; a monitoring device 36 to monitor an
arearearward of a vehicle body 5; pillars 45 which extend
upward from the vehicle body 5; a supportframe 49 which
connects upper portions of the pillars 45 and which sup-
ports the roof 16; a first bracket 111 which extends rear-
ward from a rear of the protection mechanism 9; a second
bracket 112 which extends rearward from the rear of the
protection mechanism 9 and which differs from the first
bracket 111; and a connection stay 113 which bridges
the first bracket 111 and the second bracket 112, which
connects the first bracket 111 and the second bracket
112, and which supports the monitoring device 36. With
this configuration, the working vehicle 1 makes it possible
to firmly support the monitoring device 36 on the vehicle
body 5 via the protection mechanism 9 while improving
the maintainability of the monitoring device 36.

[0208] The first bracket 111 extends rearward of the
support frame 49 from one of opposite end portions of
the support frame 49 in a vehicle-body-width direction
B3, the second bracket 112 extends rearward of the sup-
port frame 49 from the other of the opposite end portions
of the support frame 49 in the vehicle-body-width direc-
tion B3, and the connection stay 113 bridges the first
bracket 111 and the second bracket 112, connects the
first bracket 111 and the second bracket 112, and sup-
ports the monitoring device 36 at a position rearward of
the support frame 49. With this configuration, the working
vehicle 1 makes it possible to more firmly fix the moni-
toring device 36 to the vehicle body 5 via the support
frame 49.

[0209] The pillars 45 include a pair of rear pillars 48
which are spaced apart from each other along the vehi-
cle-body-width direction B3 and which extend upward
from the vehicle body 5, the first bracket 111 extends
rearward from one of the pair of rear pillars 48 which are
arranged along the vehicle-body-width direction B3 from
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the one of the pair of rear pillars 48, the second bracket
112 extends rearward from the other of the pair of rear
pillars 48 which are arranged along the vehicle-body-
width direction B3 from the other of the pair of rear pillars
48, and the connection stay 113 bridges the first bracket
111 and the second bracket 112, connects the first brack-
et 111 and the second bracket 112, and supports the
monitoring device 36 at a position rearward of the pair of
rear pillars 48. With this configuration, the working vehicle
1 makes it possible to more firmly support the monitoring
device 36 on the vehicle body 5 via the rear pillars 48.
[0210] The monitoring device 36 includes an obstacle
detector 38 to detect an obstacle and/or a camera unit
39 to capture an image of surroundings of the vehicle
body 5, and the connection stay 113 supports the mon-
itoring device 36 in a middle portion thereofin the vehicle-
body-width direction B3. With this configuration, since
the monitoring device 36 is disposed in the middle portion
in the vehicle-body-width direction B3, it is possible to
reduce the difference in detection accuracy of the obsta-
cle detector 38 and/or camera unit 39 between opposite
areas in the vehicle-body-width direction B3.

[0211] The roof 16 has a cutout 90 in an upper surface
thereof, the monitoring device 36 is disposed in the cutout
90, and at least a part of the monitoring device 36 is
located higher than the upper surface of the roof 16. With
this configuration, since the monitoring device 36 is lo-
cated higher than the upper surface of the roof 16, the
monitoring device 36 is capable of monitoring an area
rearward of the vehicle body 5 from a higher position.
[0212] A working vehicle 1 comprises a connection
stay 113 which bridges a first bracket 111 and a second
bracket 112, which connects the first bracket 111 and
the second bracket 112, and which supports a rear por-
tion of a roof 16 from an outer rear side of the roof 16.
With this configuration, the connection stay 113 supports
the roof 16 separately from and in addition to supporting
of the roof 16 by the support frame 49. This makes it
possible to more firmly support the roof 16 on the vehicle
body 5.

[0213] The connection stay 113 has a pair of support
brackets which support opposite end portions in a vehi-
cle-body-width direction B3 of the rear portion of the roof
16. This configuration makes it possible to firmly support
the roof 16 on the vehicle body 5 against a force to cause
the roof 16 to swing in the vehicle-body-width direction
B3.

[0214] The working vehicle 1 includes: one or more
illuminating lamps 81 to illuminate an area rearward of
the vehicle body 5; and one or more light supporting parts
120 (121) which support the one or more illuminating
lamps 81 and which are connected to at least one of the
first and second brackets 111 and 112. With this config-
uration, since the first bracket 111 and/or the second
bracket 112 also serve(s) to support the light supporting
part(s) 120 and/or 121, it is possible to support the illu-
minating lamp(s) 81 with a smaller parts count.

[0215] The working vehicle 1 includes an antenna 115
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which externally transmits and/or receives a signal and
which is supported by the connection stay 113. With this
configuration, since the connection stay 113 also serves
to support the antenna 115, it is possible to support the
antenna 15 with a smaller parts count.

[0216] A working vehicle 1 comprises the protection
mechanism 9, a vehicle body 5, and a linkage unit 5a to
link a working device to a rear of the vehicle body 5. This
configuration makes it possible to provide a working ve-
hicle 1 which brings about the foregoing superior effects.
[0217] While the presentinvention has been described
above, it is to be understood that the embodiments dis-
closed herein are considered as examples in all aspects
and are not considered as limitations. The scope of the
presentinvention is to be determined not by the foregoing
description but by the claims, and is intended to include
all variations and modifications within the scope of the
claims and their equivalents.

[DESCRIPTION OF THE REFERENCE NUMERAL]

[0218]

1 Working vehicle (tractor)

5 Vehicle body

5a Linkage unit

9 Protection mechanism

10 Operator’s seat

16 Roof

36 Electric device (monitoring device)
38 Laser unit (obstacle detector)
39 Camera unit

90 Cutout

9 First groove

93 Flow-stopping portion

105 Top cover

106  Frontwall

107  Rear wall

B3 Vehicle-width direction (arrow)
C Clearance

Claims

1. A protection mechanism for a working vehicle, com-
prising:

a roof which is provided above an operator’s
seat and which has a cutout extending along a
top-bottom direction; and

an electric device at least a part of which is lo-
cated in the cutout.

2. The protection mechanism according to claim 1,
wherein the cutout has a dimension along a vehicle-
body-width direction, the dimension being uniform
along a front-to-rear direction or increasing in the
front-to-rear direction.
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3. The protection mechanism according to claim 1 or
2, wherein the cutout has a thickness along the top-
bottom direction, the thickness decreasing in the
front-to-rear direction.

4. The protection mechanism according to any one of
claims 1 to 3, wherein:

the roof has, in an upper surface thereof, a first
groove which is located on an opposite side of
the cutout from the electric device; and

the first groove extends in a direction away from
the cutout.

5. The protection mechanism according to claim 4,
wherein the roof has, at the upper surface thereof,
a flow-stopping portion which extends between the
first groove and the cutout and which protrudes up-
ward.

6. The protection mechanism according to any one of
claims 1 to 5, wherein the electric device is spaced
apart from the cutout with clearance therebetween.

7. The protection mechanism according to any one of
claims 1 to 6, wherein the electric device is a moni-
toring device to monitor surroundings of a vehicle
body.

8. The protection mechanism according to claim 7,
wherein:

the monitoring device includes:

an obstacle detector to detect an obstacle
and/or a camera unit to capture an image
of the surroundings of the vehicle body; and
a top cover which covers the obstacle de-
tector and/or the camera unit from an upper
side; and

an upper edge of the top cover is at the same
level as an uppermost portion of the roof.

9. The protection mechanism according to claim 8,
wherein:
the top cover includes:

a front wall which covers the obstacle detector
and/or the camera unit from an upper front side;
and

a rear wall which covers the obstacle detector
and/or the camera unit from an upper rear side.

10. A working vehicle comprising:

the protection mechanism according to any one
of claims 1 to 9;
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the vehicle body; and

a linkage unit to link a working device to a rear
of the vehicle body, wherein

the roof has the cutout in a rear portion of an
upper surface thereof, and

the electric device is located at a rear of the cut-
out.

11. A protection mechanism for a working vehicle, com-

prising:

a roof provided above an operator’s seat; and
an electric device provided on a peripheral por-
tion of the roof, wherein

the roof has a flow-stopping portion which pro-
trudes upward from an upper surface of the roof
to stop rainwater from flowing toward the electric
device.

12. The protection mechanism according to claim 11,

wherein:

the roof has, in the upper surface thereof, a first
groove which is located on an opposite side of
the flow-stopping portion from the electric de-
vice; and

the first groove extends in a direction away from
the electric device.

13. The protection mechanism according to claim 12,

wherein:

the protection mechanism includes a plurality of
pillars which support the roof and which are
spaced apart from each other;

the electric device is located between the plu-
rality of pillars;

the protection mechanism includes a window
part which is provided between the plurality of
pillars and which is configured to be opened and
closed; and

the first groove extends in a direction away from
the electric device to a portion outward of a side
edge of the window part.

14. The protection mechanism according to claim 12,

wherein:

the protection mechanism includes a plurality of
pillars which support the roof and which are
spaced apart from each other; and

the first groove extends in directions away from
the electric device to a portion outward of one
of the plurality of pillars and to another portion
outward of another of the plurality of pillars.

15. The protection mechanism according to any one of

claims 12 to 14, wherein:
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16.

17.

18.

19.

20.

50

the roof has, in the upper surface thereof, a sec-
ond groove which is located on an opposite side
of the first groove from the electric device; and
the second groove extends in a direction away
from the electric device.

The protection mechanism according to any one of
claims 12 to 15, wherein the first groove and the sec-
ond groove differ in depth from each other.

The protection mechanism according to claim 16,
wherein the first groove is deeper than the second
groove.

The protection mechanism according to any one of
claims 12 to 17, wherein a dimension of the second
groove along a vehicle-body-width direction is great-
er than a dimension of the first groove along the ve-
hicle-body-width direction.

The protection mechanism according to any one of
claims 11 to 18, wherein:

the electric device is a monitoring device to mon-
itor an area rearward of a vehicle body, the mon-
itoring device being provided at a rear of the roof;
and

the roof has the flow-stopping portion and the
first groove in a rear portion thereof.

A working vehicle comprising:

the protection mechanism according to any one
of claims 11 to 19;

the vehicle body; and

a linkage unit to link a working device to a rear
of the vehicle body.
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